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Frontispiece. Locations along the Atlantic Coast reported herein. 


ABSTRACT 


Daily water temperature and salinity observations 
for 1957 from sixteen locations along the Atlantic seaboard 
from Grand Manan to the Savannah Lightship are tabulated, 
plotted and discussed. This is the second consecutive year 
of synoptic observations allowing description of the annual 
temperature and salinity cycles of the east coast waters of 


the United States. 


OCEANOGRAPHIC OBSERVATIONS, 1957 


EAST COAST OF THE UNITED STATES 


INTRODUCTION 


Through the cooperation of the U. S. 
Coast Guard, the Woods Hole Oceanographic 
Institution established in late 1955 a 
series of oceanographic observation posts 
at a number of lightship stations along 
the East Coast. Each lightship was 
furnished with a kit of oceanographic 
equipment and was requested to make the 
following observations: 


Daily bathythermograph lowering. 

Daily surface water temperature reading 
and surface water sample. 

Daily record of air temperature, weather, 
wind and clouds. 

Weekly bottom water sample. 


These data have been forwarded on a 
monthly basis to Woods Hole where they have 
been processed. The bathythermograms have 
been read at several levels and tabulated 
in the accompanying tables. The surface 
water temperatures were used as a check on 
the bathythermograph. The water samples 
were titrated for salinity and tabulated. 
The records of air temperature, weather, 
wind and clouds were used in studying the 
other data, but are not presented here as 
they are the same as those published in 
the daily weather maps issued by the U. S. 
Weather Bureau. In addition to tabulating 
these data, mean temperatures for each 
level for 3 equal time periods per month 
have been determined and plotted as time 
profiles for the year for each station. 

The one-third monthly mean surface temper- 
atures have also been plotted in comparison 
with the monthly mean surface temperature 
for the period of record of each station. 
The surface salinity one-third monthly means 
have been appended to the profiles, to- 
gether with the weekly bottom salinity 
values. 


Where data were incomplete, means 
were calculated only in those cases where 
temperature conditions appeared to be 
static; where conditions were changing, 
means were not derived from incomplete 
records. 


The monthly mean surface water temper- 
atures for the year 1957 for all stations 
are listed in table 1, for comparison with 
previous records (Bumpus 1957s and b.) 


Certain independent observers have 
kindly forwarded to us daily water temper- 
ature readings at shore stations. These 
data are also tabulated herein and the one- 
third monthly mean depicting the annual 
progression of surface water temperatures 
are presented. 


COMMENTARY 


The 1957 cycle of temperature, both 
surface and bottom, along the coast is 
shown in figure 1. Contours were drawn 
from the 10-day mean values. 


Surface temperature - 


At Portland Lightship minimen temper- 
atures were higher and earlier than in 1956; 
at Boston Lightship earlier and lower by 
less than 1°F. The observations at Georges 
Shoals did not begin until late April of 
1956, so comparison of minima is not possible. 
The 1957 winter temperature there never fell 
below 40°F. Between Nantucket and Diamond 
Shoals Lightships, minimum surface readings 
occurred in February, on the average of a 
month earlier than in 1956, and readings 
were not as low. The previous year, water 
of less than 40°F was found as far south as 
the Chesapeake station, whereas in 1957 it 
penetrated only so far as Barnegat Light- 
ship. The complicated structure at Diamond 
Shoals makes comparison of minimum temper- 
atures misleading, but in general the first 
three months of 1957 were appreciably 
warmer than was the same period of 1956. 

At Frying Pan Shoals and at Savannah the 

1957 minima were higher by 5.2°F and 2.9°F 
respectively. Thus, the 1957 winter was of 
shorter duration than the 1956 winter, end 
vernal warming began earlier. At most 
stations warming continued in advance of both 
the mean and the 1956 record throughout the 
spring. 
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Surface maxima north of Cape Cod 
(Nantucket data missing) were greater by 
2°F and 4°F at Portland Lightship and 
Georges Shoals respectively than in 1956; 
at Boston Lightship it was lower by 0.7°F. 
From Ambrose through Savannah Lightships 
(Diamond Shoals excepted) surface maxima 
were both earlier and lower than in 1956. 
Thus, north of Cape Cod summer surface 
temperatures followed a smooth curve, 
roughly parallel to the mean, whereas 
south of the Cape temperatures leveled off 
abruptly after the first 10 days of July. 


Bottom temperature. 


At the bottom along the continental 
shelf both minimum and maximum temperatures 
occur during isothermal conditions of late 
winter and early fall. Thus, the 1957 
bottom minima, like the surface minima, 
were above those for 1956. This was true 
of all stations with the exception of 
Nantucket, where an intrusion of cold water 
at depth occurred in what had been a 
completely mixed column two weeks earlier. 


Maximum temperatures at the bottom 
occurred at the same time or earlier than 
in 1956. As should be expected they occur 
at the time of the autum overturn which 
mixes bottom water with the warmer water 
of the upper layers. Thus, bottom maximum 
temperatures are dependent upon the time 
of occurrence of autumn storms. Early 
autumn storms which abruptly destroy the 
thermocline produce high bottom maxima as 
in 1957; if the overturn is delayed until 
cooling is advanced at the surface, bottom 
maxima will be relatively lower as in 1956. 
This explains how the bottom maxima could 
be generally higher in 1957 than in 1956 
(as they were from Boston to Winter Quarter, 
inclusive), even though the surface maxima 
were generally lower. It also points out 
the dangers inherent in trying to postulate 
bottom conditions from a knowledge of sur- 
face temperature regimes. 


Grand Harbour, Grand Manan (Figure 2, Table 2) 


The departure of the Grand Harbour readings from the mean for 
Southwest Head (Hachey, 1939) was mentioned by Bumpus (1957, b). The most 
noteworthy feature of the 1957 surface temperatures given here is that 
they support the records from other stations in indicating a warm year. 
The winter minimum occurred in mid-Jamuary, more than a month earlier 
than the previous year, and was followed by gradual warming throughout 
February. The annual mean for 1957 (Table I) is 1.5 degrees higher than 
that for the previous year. The 10 day mean temperatures for 1957 are 
above those for 1956-from the end of April through mid-November. 
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Figure 2, Grand Harbour, Grand Manan, 1957 (thin line); Southwest Head, 
Grand Manan, 1929-1936 (dashed line). 
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GRAND HARBOUR. GRAND MANAN, N- Bey -CANADA* 


Surface Temperature °F - 1957 
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Portland Lightship (Figure 3, Table 3) 


Surface temperatures from May through August, 1957, were well 
above the 1956 readings and above the mean for 197-1956, except for a 
drop during the first 10 days of July. After September, however, they 
fell below both the mean and the 1956 values. 


Minimum temperatures of less than 38° occurred in March, and 
were some two degrees warmer than the 1956 minimum. The thermocline be= 
gan to develop in mid-April and reached a maximum in early August with 
surface temperatures above 60°F, more than 2 degrees warmer than the 
1956 maximum; bottom maximum was greater than \8°F in late August. By 
mid-November the thermocline had been destroyed, the water becoming iso- 
thermal at 6°. Chilling continued more rapidly during December than it 
had the year before. 


Surface salinities were uniformly higher throughout the year 
than the comparable 1956 values and showed less fluctuation. The mini- 
mum in terms of 10 day means was 31.6 °/oo and occurred in late May; 
the 1956 minimum was less than 29 °/oo in early May. Highest surface 
salinities, just under 33 °/oo,appeared in February and again in Decem- 
ber. 


Bottom salinities ranged from slightly above 33 °/oo in Feb-= 
ruary and again in the late fall to less than 31.) °/oo in July. There 
was less difference between surface and bottom salinities in 1957 than 
there had been the previous year. 
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Table 3 


January 1957 


Temperature OF 


leetee sea LSet ekls0 
EO ee liso Vah250 42,0 
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Sith SEA) Wy IAS) 39.9 
hos Ou 0.6 hO.7 
HORSE ehOROn a tOe 7 0.7 
3009) 3981) 239.4. 3959 
3940-390 3971 939.1 
0.0 40.0 hO.1 0.2 
HOSS ORO e we 1 11,2 


70°05.5'W. Depth of water - 150 feet 
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Table 3 (cont'd) 
PORTLAND LIGHTSHIP 3°31.6'N. 70°05,5'W, Depth of water - 150 feet 


February 1957 


Temperature OF Salinity °/oo 


Depth 
Day OU 30's 50" 00! 150! OF 1503 

1 Blea 351.9 36.20 23622 38.5 32,01 = 

2 36s5 3620 | 3600 8 3722 Sieo 32.93 - 

3 31.9 38.5) 36.3 38.h Siomes 33.04" (33202 

- - - - - 32.92 = 

5 WO) do lee re 41.9 32.92 = 

6 ho.2 hO.6 hO.9 1.1 41.1 32.93 - 

v4 - - - - - 32.99 - 

8 HO.D 0,2. ld - 32.64 - 

9 37-4 374 0372 37.8 - 33.02 S 
10 38.9 38.7 39.1 ho.é lied 32.95 33.07 
11 39.4 39.44 39.5 39.9 ho.2 Sina, = 
12 B96 39.7 39.7 39.9 39.9 33.03 - 
13 39.1 39.3 39.5 39.6 39.6 33.00 = 
Wy 3537 30.0 be. 0 0 3ba7 38.8 Be. Os = 
15 = - - - - 32.78 = 
16 30.0) 37.9" J3h69. 37<8 37.8 32.8) - 
17 Sic Stes eSies ote? - So(eh Ssis7al 
18 SOte 36.01 F 379U p 30s 39.3 32.73 - 
19 39 389 389 39 2 SMSC 32.80 = 
20 39.1 39.2 39.4 es 0.0 32.99 - 
val 38.9 38.9 38.9 39.3 opal Be.07 - 
22 50.8 38.7 ~ 36:8 38.5 39 32.87 - 
23 Bho) 35.0% 7 Bb — 35.8 35.9 32.88 = 
2h 38.2 38.5 38.6 39.1 ho.0 32.57 33.02 
25 38.7 38.6 38.6 38.7 39.8 32.8) - 
26 Siete Sher | hate Oe 3951 32613 - 
rath B0el. £30.0) 3/59 3083 38.9 32.66 = 
28 B0e( BisOet 9 20e0 "50 eG 38.8 - - 

Mean 38.5 38.6 38.6 38.8 39. 32.86 32.96 
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Table 3 (cont'd) 


PORTLAND LIGHTSHIP 3°31.6'N. 70°05.5'W. Depth of water - 150 feet 


March 1957 
Temperature OF Salinity °/oo 
Depth 
Day o' 30' Sot loot 150! ot 150! 
i Ho Bt HELO BOAT 38.8 = = 
2 Sic) SO Sifas) — EirG® 38. - - 
3 Sigh Bites, Biel 37.9 38.9 7 Lod 
4 Sica, Sok SO Heals) 38.9 = - 
5 See SoS Sali shkeo) 39 oy - - 
6 B55 “SsB SHR e ) BlaD 39 hh - - 
7 Bie. 37.2 Bilieie: Bie 39.5 = cmd 
8 SHoO) sae Sse Siar =- - - 
9 - - - = o = - 
10 Moll Moll Silat = =. mt = 
11 Slo} Sifo@" Silos Mf Bite - - 
12 + Bihiec Bite Boe 37.6 = - 
ils} Sods So@ — SiO S62 Silatl - = 
1, Bio OMS Os One Os Ole 3 0ni(, 36.8 - - 
alg SIGS) “Blo: Sifcdbe S65} SMoll - - 
16 Sigd  siad SHG She ia ab Shela - = = 
17 2 = : = - - 
MOmSo-Om Svelt 372. aes are Bs 
19 38.9 38.1 Mol Silat 36.3 aay 
20 - - sy/siie SAS 38.0 - - 
al So silo Bah) Sila 38.4 - - 
22 Meib  SMe  Bilad ~ Siote 38.6 - - 
23 San Os SON y see) Bilao - =- 
2h - 38.4 Se Sic Eee = - 
25 - - Se = Sia 38.6 - = 
26 Moy  Siidh see = steal 38.44 - - 
27 syeney shila BY 2 stele) - - - 
28 SOD SS Bia = Sse 38.2 - = 
2 BOIS S0e5) @ SOs, 3068 38.3 = - 
30 Seb Sy) Sigs. Sas) yay see 38.2 - - 
Bi Sci) Sieg) Eka 9 BNEK(/ 39 1 - - 
Mean Ss) Silo SVS Sis 38.3 - - 


Table 3 (cont'd) 
r) 
PORTLAND LIGHTSHIP 13°31.6'N, 70 05.5'W. Depth of water - 150 feet 


April 1957 
Temperature °F Salinity °/oo 
Depth 
Day 0! 30! 50' 100! 150! 0! 150! 
al Sieo 30.2 37.9" 37e7 = 32.25 = 
2 Sies Shee otek. 3600 = aS ey 
3 38.1 38.0 37.9 37.8 38.8 32.19 im 
h 37.0 37.5 37.5 37.9 38.9 Ssh - 
5 Bin! S7sO, 36.9. 37a = 32.18 = 
6 Biede 23yee C37olea-oie9 36.2 81.02 = 
7 Seo) 30.9 37 26-= 379 38.7 32.00 32.90 
8 B77 °° 3%.2- 37.0 3720 © 37.9 32.08 = 
Y) B40 Sieb. SURG = 387.5 Bie7 31,63 - 
10 37.9 Biel Biles 3769 38.1 31.8h eS 
a 30.7. 38.2 - 37.9" 3853 38.8 32 nds: = 
Ez BY.9 ‘3/59. “S7.7 ~+38.2 38.6 B2 a. = 
13 38.6 38.1 38.1 38.1 38.2 32.10 = 
Lh 30,58 30.5" 38c.. 3o.7 38.2 31.95 32.55 
15 38.9 38.2 38.2 38.4 38.5 32.37 - 
16 39.) 39.1 38.8 38.8 38.9 siasul = 
17 ho.9 hO.7 hO.2 39.9 39.9 31.96 = 
18 39.9 39.2 38.8 38.8 3020 31.93 = 
19 2.1 4 39.. 39.1 38.7 38.7 Boe = 
20 HOLS. “O;3° “S8e78  3oc7 38.8 31.79 - 
Pa 10.8 39.9 39.5 38.7 38.8 32.12 32.9 
22 Wu.) ho.2 38.9 38.5 - 32.04 - 
23 2.0 hiss 39.3 - 3056 B0at 32,28 = 
2) Whye8 1.8 41.2 39.3 39.0 32.30 = 
25 42.2 1.8 O.3 38.6 Bie (e 32.25 - 
26 1.9 «6.39.9 38 38,2 32.10 - 
2 Tea hi .5 hO.9 38,2 37.9 32.30 hes! 
28 bbed9 b1i.9 1.5 39.4 39.0 31.64 32.58 
29 a 2.3 ho.9 8952 8950 30.9 Lewd 
30 bh. bb. 39.2 39,1 39.0 Sbasal = 
Mean 39.9 39.4 38.7 38.3 38.6 3199 32.63 
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Table 3 (cont'd) 


PORTLAND LIGHTSHIP 3°31.6'N. 70°05-5'We Depth of water - 150 feet 


May 1957 
Temperature °F Salinity °/oo 
0! 30! 50' 100" 150! 0! 150! 
ale tc Onmeli Cera OsOMmsGcioue BSorC BilsO, ~ 

2 Woo) hah {h)2 =o SOKO) sho) 88 - 

3 InBoys “Uno lito sieeal shea) 73 = 

h Mier Mel ecO wult2 Or eaiO.O= 9391.0 93 = 

5 eiaty  nPalss — hg@) | No}sal - °75 «= 332-64 

6 USO ese) els e2 hO.9 - 293 - 

7 5-5 = dyheO 2.0 0.8 - 092 - 

8 Ina hb) lay ross} = 31.9), - 

9 Set wlio lo ehO.2 - 32.09 - 
10 Ingest) ~inhatss Tha = hosts} = 32.05 = 
iat hs Misco) [ileal Noga — ho\aal Biles = 
12 NCSOMMWIBSe TO Oey - AE 3 PaN0) 
alg} 48.0 5.7 3-6 0.8 = 230 - 
1 48.0 7-4 45.8 40.8 0.2 267 = 
15 Wis) “AhGc@ {hess} jhovish’  jhos2 31.30 = 
16 Mela oO Me Se3e 0 NO. ehOnd 32501 - 
17 iO mallet) ile O 0.9 = thO69 Sika S15) = 
18 eps: WSae)  hsigis\ ala) halo 31.458 - 
19 - = - - = 32.0) 31.6) 
20 MSO Me SeO) lies Ahlee = 4O.G 32.146 es 
Di, L520) SO) Om whee 9 = 2.0 31.98 - 
22 yah nea siey sae) = 32.00 = 
(43) SSO Olnsloyp  USIST  AIBSO) - 31.32 = 
2h EO) Has dhhaey jhalatey | hates 36 - 
25 50-4 7-0 Yy.2 3.2 - 05 - 
26 50.0 - 45-7 - - Oh say) 
27 9.9 =)6.8 43.9 2.2 = eile = 
28 Bone) ihoo5 insigteh alge = a2 es 
29 Cay SiGe  ligecr = e.9) 265 31.18 = 
30 5260 Seo) wlilieG is.O = 2.6 30.69 - 
31 CMe OM miso med weteo | 2.2 = = 

Mean iieS uum Sede Iliac OG Bile COMB oes 
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Table 3 (cont'd) 


PORTLAND LIGHTSHIP 3°31.6'N. 70°05.5'W. Depth of water = 150 feet 


June 1957 
Temperature °F Salinity °/oo 
Depth 
Day ol 30! Sot 100! 150! 0! 150! 

1 50.0 6.5 - hhe2 2.0 raleal 31.25 

2 ho.O 48.1 6.) 1.8 W1.1 eh7 §=32.h5 

3 51.6 - - - - 269 2 

h CIS pec 562) eloe6 Wi2s2 052 = 

5 51.5 7.0 45.0 2.9 2.0 59 - 

6 51.6 * h7s8 Idiel —h209 = 64 = 

7 51.2 9.2 3.8 = = 6h = 

8 52.5 8.) 6.7 43.0 3.0 oly ss! 

9 52.2 50.8 8.1 3.0 2.6 MPS aes Hileey al 
10 5304 52.6 7.1 4301 2.4 31.3 = 
nals = = _ a = 
12 - - - - 31.79 - 
13 52-7 «47-0 =45.0 2.7 - mie - 
14 53.3 51.9 8.0 - - 68 - 
15 55-0 7.3 ho 43.0 42.9 ~65 - 
16 57-8 8.5 ee iS = oh? 32020 
17 57-5 50.6 6.8 bh.2 4323 036 S 
18 55-7 48.0 45.5 hel a °79 - 
19 55-8 «=e 53 ey - 095 ~ 
20 57-2 ©50.0 5.6 Whe 2.8 on - 
ral 55-5 6-8 5.7 ley - wis 
22 60.0 9.2 h6-y hed 20 28 S 
23 58.3 8.3 46.8 dh.o 43.8 s8 . Bae52 
2h Bieler Ose) Nosh. © W.0 * b60 91 = 
25 56.9 56.9 - 7.8 bh.O 282 - 
26 Sue3 = 55208 = 926) 6.0 Woe Ae. - 
on 5523) S200 ied @ 5-1 5.1 31.93 - 
28 55.4 52.7 8.6 6.0 5.2 32.25 - 
29 SheO 836055309 )3=— 52S 6 5.0 bya e - 
30 5500 Shed 8.0 620 bh.6 Silaya 7 sy25 sub 

Mean She3 «= 49.9 65 13.3 31.65 32.05 
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Depth of water = 150 feet 


Salinity °/00 
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Table 3 (cont'd) 


Temperature °F 


lo 
S 


WA 
e ° 


WUT PEAS RSE Sal athat 

On A on ONUIWY ON AO (ony = 
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SO @OrFO UU iO) © oC ow 
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70°05 .5'W. 
August 1957 
100! 150! 
75 46.0 
8.2 = 
LE - 
48.0 6.0 
48.8 6.0 
4767 6.0 
49.0 6.0 
48.5 - 
8.8 - 
18.9 46.1 
9.0 Difeare 
922 = 
48.5 - 
50.0 - 
19.0 46.2 
9.2 me 
99 - 
51.6 _ 
50.1 = 
ell atone 
50.8 9.2 
51.2 hee? 
50.2 8.0 
50.0 = 
50.5 - 
eran fed 
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Table 3 (cont'd) 
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Table 3 (cont'd) 
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Depth of water = 150 feet 


Salinity °/oo 
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Table 3 (cont'd) 
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November 1957 
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Depth of water - 150 feet 
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Table 3 (cont'd) 
* PORTLAND LIGHTSHIP 3°31.6'N. 70°05.5'W. Depth of water - 150 feet 


December 1957 


Temperature °F Salinity °/oo 
Depth 
Day oO! 30! 50! 100! 150! QO! 150! 
1 dhe2 Wye2 = ed =e lh 7 32.93 33.16 
2 3.9 43-9 43-9 ho 43.7 89 = 
Spe eras Seas cys ylig ge iis ica! 43.2 32.94 - 
Teen eee) Oe ies Pees 2.8 33-01 - 
5 i333 i303 9 1353 2.6 h2.8 02 - 
bese L2e2 wise = ee? ele’ 231502 - 
i. Neae eee Wee 12.5 205 32.96 - 
8 1.9 Ge ul Oe 2.0 2.2 693 733293 
9 2.3 eed. elites) “eed 41.9 095 - 
10 2.3 2.3 263° Ap2s3 - 32.99 - 
Ja hess eee8- 12.6 - he.8 2.7 33.06 - 
12> heed Weel vei2ed | alee - 32.99 - 
13) la led ye ale 9 - 96 - 
1, 0.8 hos8 0.9 1.5 2.0 393 - 
LS Ow HO.3 =O.8 . 1.0 pe ae 83 33.09 
16 =0.9 O59 069 els end 8h - 
uy ay lea lees. Bors See 2.1 9 - 
16° 3937 3951.7 39 eh) 10.0 lied 289 - 
19 0.8 40.8 o.8 hO.7 - aiZ5 - 
20) 0.5 Ove vine - - 220 - 
21 0.9 O.9_ “WasOns Jae - 8h, - 
22°“ )O.9 40.9 1.0 - - 305.) 32s70 
23. —- 0.9 lOe9 -Os9° “le? 1.5 80 - 
2h hog 10.9  ka.0- ez - 76 - 
25 - - - - - 32.96 - 
26 = - - - - - = 
27. Wid tes. ile thas 1.8 32.98 2 
28 39.2 hO<0 -hO.d 1.2 ralets) 6 - 
29° WiOed lOsl? WOsk loss 1.9 32.80 33.07 
30) =k. HO. VOs8= jie - Bis dt - 
32 396i: HOw = 003 - - 30.93 - 
Mean 1d 1.5 1126 1.9 2.4 32.7) 33-04 
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Boston Lightship (Figure 4, Table 4) 


The 1957 surface water temperatures in terms of 10 day means 
were generally higher than the mean for the 1925-19l;1 period and were 
for the most part above the 1956 readings. 1957 was characterized by 
early warming, an early maximum in late July and, except for a brief 
period in the fall, by slower than normal cooling. The thermocline be= 
gan to develop in late March and was destroyed by early November; in 
structure it was very similar to that of the previous year. The annual 
mean surface temperature was 50.0 degrees or 1.) degrees higher than in 


1956. 


Salinitieg held higher and more uniform than in 1956. The 
minimum at the surface was about 31.7 °/oo in May with the maxima in 
January, February, March and December of 32.5 °/oo; this gives a range 
of less than 1.0 °/oo contrasted with a range of 2.0 °/oo the previous 
year. As in 1956 bottom salinities were .50 to .75°/oo higher than the 
surface during the period of the thermocline. 
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Table 


BOSTON LIGHTSHTP 42°20. .U'N, 70°RS.5'W. Depth of water - 96 feet 
1957 
January February 
Temperature OF Salinity °/o0 Temperature OF Salinity °/o0 
Depth 
Day 0! 30' 50' 95! Oo! 95! o' 30! 50! 95! 0: 95! 
al 39.6 39.5 39.5 3935 So any/, Lo Bes, Sy(os) Mas} 39.8 32.30 - 
ese) 3845. 3853. 3053 16 = Siolaah sskelsel sven eile Soil - 
3 hs — = =. 033 — 32.8 3259 32.9 35.6 32.31 32.55 
Ih TnS\3@)Ths}so 1hs}ss} aneal 225 - Se) Sg SWS Slosah shleee) - 
5 h2.9 2.9 2.9 h2.9 9 - BISA) Sissy Se) siee) Salis = 
© -[he\-ah Ms\s@)  Jns}aoyn Whis\ral -56 32.h0 SHA) | Soule” Shoal Sifatch Basis SRL Sy/ 
Gta - - - 46 = Sout). Sie Bie) BATA SRAIS = 
8 h2 - i = 251 sad 35.8 35.9 35.9 39.0 32650 bod 
9 ho.5 - - - -63 - shas) Sh Sine Sila Soh = 
10) Sak Siar Syrah sila 49 - S52 S5asl sisal sie el SWOO) = 
DMESOreEsOrliN 36e5 3665 m2 - S55 Sa Soo Sao sah 
Ome een bene) hese 50 - 350 35.98 35.9) 3C.Ok acne 
IB eO.9: LOLS! Oss) hos9 ail BY 3529) 3569 3660) 36. 32033.) 32.37 
Wh  S\So8! sibe5) sles} S545 allal = B36 36a e860 B6e80 S2eh2 i 
aLGyJhal(oys also) pal a(oy na beak 355) - Bs S549 BOO Sono) Seak2 - 
WG [alae TakaSs rola yimles) abel, = Soph BOQ sae S52 Sain = 
17 TEOs9 Bilas Sas si55 abt - 36.2 36. 36.4 36.5 32.53 = 
180 36.0) 3620) 36.0) 35.9 5S) - B6r Ons Or On SOs OnesO60 32556 = 
TORS O2O! UO hows low 258 = 36.4 36.5 36.5 36.8 32.59 - 
2036.9) 36.9) 39.9) 38.9 Aol Sony Bou - = Se sen sR567 
2 O68) hos8 hols: lds 355 - 36.8 36.8 36.8 36.8 32.66 = 
22 39.2 Bone 39.6 1.2 °l2 cS 36.5 36.5 36.5 36.5 32.59 — 
23m) 305) 383, 38h, 39s 555) - Bose isloasy. Sloasia slonsie sich 2 
al Sikes} o silas shal sio)alh, 46 ~ 36.6 36.6 36.6 36.6 32.60 
25 sgh seieh lhe s@) Thos 39 - = = = ss 32555} - 
AS Sloe Sasi Seles) INOS) Ans - Siifsil shiek 9 Sheil | sy/4@). S255) = 
A Sak SO" SO, Those An BY6y2 Mont Sleds Sheik Sye@. Beashs) SOo7Al 
Bs Bshal Bae sisias)  SIGKI/ 53 - SiWeik sifaab  S¥/aak Ss 30555 - 
me) Bis} Shes@ shela3) lel ik 026 = 
30 S67 S265 sis}40) Sings) 230 = 
Spl Sisal) Sis} © SIha®) S¥e0) Be he 
Mean 39.5 38.8 38.9 39.5 32.45 32.54 O52 NA Boos) SoS) Sask) ses 5 


Note: From 19 Feb - 13 June T at intermediate depths was read from proportions of 
trace depths as BT had water in bellows, 
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Table (cont'd) 


BOSTON LIGHTSHIP 42°20 .WIN. 70°5.5'W. Depth of water - 96 feet 
1957 
March April 
Temperature °F Salinity °/oo Temperature °F Salinity °/oo 
Depth 
“Bay 0! «30! So" 95" ott ot 30” Sok! tgs 
at - - - - - - 40.8 O.2 39.6 39.1 32.00 = 
2 36.9 36.9 36.9 36.9 - - 41.0 O.O 39.2 38.9 32.01 3 
3 36.7 36.8 ~ = = - 39.9 39.8- 39.7 39.0 326197 33.38 
h 36.7 36.8 = = = - 39.9 39.8 39.6 38.9 32523 - 
5 36.6 36.6 36.5 = - - 39.9 39.9 39.8 39.6 32.13 - 
G soar Sslent slant = - - ho.L 39.9 39.7 39.1 31288 = 
{eesti Peo ames (57am (re ee sy a es - ho.2 hO.O 39.9 39.0 32.30 = 
BP, 372% 37.7 36.9. 36.6 = - 39.9 39.8 39.7 38.8 32.2) = 
9 36.8 36.8 36.7 36.6 = = 39.8 39.8 39.8 39.0 32721 - 
10 36.9 36.9 36.9 36.8 é - 39.5 39.5 39.3 39.1 32.2 32.2) 
al siail Siigil sions rsyeints: - - 390.9 39.5 39.4 39.2 32.20 - 
OPS Helle elm 3reO mn 3069 = - lo.0 39.7 39.2 39.0 32.15 - 
130) S063 83ee Vole. Siak = - 9.4 39.4 39. 38.8 32.10 S 
Dh 3ic6e SIRS BTL) 3.2 = = 39.6 39.4 39.2 39.0 32.10 = 
15 37.9 37.9 37.8 37.5 = - 39.5 39. 39.2 39.2 32885 7 
16 38.4 38.2 38.0 37.8 = = 39.9 39.8 39.6 38.8 32.17 eo 
ily aires Tafa ac (Sires Pao ea des] = - 40.0 39.2 39.1 38.2 32.06 32.h2 
18 39.0 38.8 38.5 38.1 Z Es hO,0°- 39,2 3952 3852 32207, = 
19: 38.) 38.53 38.2 37.9 - - like 2 L0,0° 39.2 30 32297 - 
20 = a = = = = l.2 hO.5 39. 38.0 3rc70 S 
21 38:6 3853 38,2 37.9 = 3 i.e l.s” 39.5 = 31,60 = 
Oo Oem Oe) eu LOnesieo = = 43.0 2.5 39.2 38.4 31.89 - 
23) 3859 36.3 3850 3729 = = 43.4 2.5 0.8 38.3 31,81 - 
2h 39.0 38. 38.2 37.8 = Wye0 WB.) W207 38.5. 31.92 «3260 
25 38.5 38.) 38.3 38. = = WhO 4h.o 39.5 38.5 32.00 = 
26 39.2 38.9 38.8 38.2 = = 45.0 lu.e7 hO.O 38.6 31.90 = 
27 38.9 38.9 38.8 38.2 = = 45.0 3.0 39.9 38.3 31.88 = 
20m 30,6 So ek oe.9 30.8 2 = WS5.7 h.o 0.9 38.9 32.03 - 
29 39.7 39.2 38.8 38.5 - = 46.5 3.0 1.0 39.0 32.05 - 
B07 53k 062 ace TaGe7 2 = WS. Sl bh.8 39.0 32.04 - 
31 39.4 39.2 39.1 39.0 = = 
Mean S0sd 3769 “Bie. Siar = = 11.5 0.9 39.9 38.8 32.05 32.66 


Notes: From 19 “eb - 13 June T at intermediate depths was read from proportions of 
trace depths as BT had water in bellows. 
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Table 4 (cont'd) 


BOSTON LIGHTSHIP 42°20.4'N. 70°R5.5'W. Depth of water - 96 feet 
1957 
May June 
Temperature OF Salinity °/oo Temperature °F Salinity °/oo 
Depth 

Day 0! 30! So! 95! 0! 95! oO! 30! 50! 95! oO! 95! 
1 45.3 45.1 bho 38.9 = - 55a olSe SOLO) USA7 Sao S 
2 5.7 45.3. blew 39.6 = = 56.9 55.1 9.5 bh.9 -68 = 
Be uSet NSsOx WS sO ba: = = 56.7 5365) loss bes .68 = 
Lee WO NSaSin L262 = = SneO! S300 Noes. Ula 66 = 

GS Ihiha ne nice elke yey) heats = - Sifaal Gyan il AGy hskets) ail sank 
S- Moca” {hs eh ThneGi i e\pak = = Sis OLS N66) los: -76 = 
eso) WB .2)) 289 = - Feige) Sein N/a lns\9) 79 = 
8 8.6 7.8 h6.5 3.5 - - 56.8 51.1 8.0 h.o -79 = 
2 Iii Sao) Nha hee = = 5605, S002) Li7ecor Nia -88 s 
TOF 9.6 18 45 143.0 3 = Sue 49.8 45.2 her 290 = 
slat! s = a = = = Boos isla5 lyasins) 88 = 

OW 6RB) 8G = UO” N36 - - Gyiast oe Gy | 1systch aval 92 «32.hh 
13 NOR 8.61 WreS b3s0 = = 56.4 52.0 h7.0 hbh.7 81 2 
14 - - - - - = 5o29e SOnO0ls lS) 288) 3295 - 
a5 S08 19.0 45.9  ll.o - - Cele WSS SLO! Seno of 
6m Slee! SOn9 uS5 4 = - - 59.8 50.0 h6.0 3.0 31.75 - 
goles: Liles Wo sOn eS ~ = 6028. ‘50.0% N6s2° liek 16} - 
Ws} Gils INS GC) ae) = = (Subst) ik Geh | hep hs}-)n aS - 

Oe SSR2iF Saas SOLS: = = = 6205) S0s8 6.2) 363 82 32.41 
20 «450.1 50.0 19.8 = = Glued 52:0) G59 SiG 88 2 
20) Ge N8sOs W8LOr h7.9 - = 620m SU eta N62 35 63 - 
Zoe 5Oe1 a) GS. U8. 2 = = B45) AES aihe | Ne) | NAS) 270 = 
238) 19s ORG Loca: = Es < 6282 S556.) Wi7eah lla. .62 as 
2) 6 52/2 solo) h8ko. 2.0 a = Gls 5258) 6s2 Uo 82 a 
25) 50e3) Sosa ONG! 3.2 Ls = 6250) S198). 6.30 13518 285 - 

26) SOR9LE SOs N90) 2435.62 = = 64.6 Su.8 45.8 bh.3 302 32635 
27. «550.7 50.5 9.8 h6.1 & = 63F9F S6n6n) HOSE WEG 019 = 
28° S172 5050) h8sol a kh2 = s One Selon INGO /hS 0) .82 = 
ge) alisha Glass = = = - GUO ifoone US TOn ules: ate - 
30 aS 51.9 51.7 hh.g9 - = ILO) Gon nS so) | Sal Store) = 

Soul a a 


52.0 49.0 bh.7 


W8.4 7.0 3.2 46.8 bh.o 31.80 32.40 
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Georges Shoal, Texas Tower #2 (Figure 5, Table 5) 


Ten day mean surface water temperatures ranged from a mini- 
mum of 40.4°F in mid-February to a high of 64.2°F in mid-september. 


Comparison with the 1956 readings, which began in April of 
that year, shows the mean for the same period in 1957 to be 2. 7°R 
higher, This year warming began abruptly during the last 10 days of 
April, nearly a month earlier than in 1956. ll the 10 day mean values 
for 1957 from the end of April through the first 10 days of December 
were above the comparable values for 1956. Beginning in mid-November, 
cooling was more rapid in 1957. 


It is regrettable that there were so few salinity samples 
taken in 1957. What values there are give means of greater than 
33 Ae) 00 


TEMPERATURE , °F 


Figure 5. Georges Shoal, 1957. (Dashed line, 1956 record.) 


Table 5 


TEXAS TOWER #2 4°h1916.3"N. 67°45'36.2"We Depth of water = 56 feet 
GEORGES SHOAL 


Surface Temperature °F 


1957 
Jan Feb Mar April May 
Month 
Day Temp Sal Temp Sal Temp Sal Temp Sal Temp Sal 

1 5.0 - 41.3 - 39.3 “33.00 41.9 - 6.4 = 

2 41.8 - ho.6 - hOo.5 33.09 2.1 — 45.7 - 

8 aah 7S ely = 1.1 33.07 W1.5 = 46.0 = 

h 3.0 - 41.9 - O.5 33.06 41.4 - 4567 - 

5 3.0 - 1.2 - 39.9 33.08 1.3 - 6.0 - 

6 2.5 - Daher ~ hOsO 33.12 2.0 ~ 45.8 - 

(ee ee 41.9 = NOs3 33212 2.1 = 6.2 = 

Giga = hale? - HOw 33.213 eg = 46.8 - 

9 32 = ho.6 = 2.0 33.16 h1.8 = le(eaele - 
10 3.9 - 41.9 - yi. 33-14 41.3 - 7-1 - 
1 eS = 40.5 - ho. - 1.3 - To3 - 
12 hegh- 0.0 = Wi. 33.20 12.0 = 7.3 = 
13 43.1 39.6 - Ihilis} S35} 02ab 2.0 - 47.5 - 

0 ee ho.5 = 1.6 33.22 41.8 - 7.6 = 
15 0.8 - 1.6 - hO.9 33.07 11.8 - reat - 
16 |.0 0 6= 0.9 = hO.6 33.29 2.0 - 7d - 
17. 4o.6 - latsak —3}s}cala als shoale 42.3 = 48.0 - 
18 Wii - = 3.0) Ie “33.03 haan = 48.2 = 
19 kl? -« Sr ae oney ho.9 33.12 23 = 8.1 = 
20 1.7 = 40.0 32.91 - 33.10 Fees} = 8.1 33-0) 
2y., 2s3- = 39.4 32.98 hO.7 33-07 2.6 eS 48.1 33.03 
22 222 v= hO.4 32.99 lel 330k 2.8 = 48.2 33-00 
Os) hea ce ho.6 33-00 h1.8 33.86 2.8 = 8.2 33.02 
2, ou = HOe3ee 3320 1.9 33-78 43.8 - 48.2 33.01 
25°) = 0.5 33-02 1.1 33.0) 4303 = 48.3 33-12 
26 ii.0 = 1.5 33.02 Hie5 33611 43.6 - 48.2 33-01 
27 Wel = 41.8 33.02 1.4 33-11 Wy.8 = 823) 3p 
20 aie ae Sag) sysjclez 41.6 33.14 506 - 9.3 33.02 
29, Oe7 = lhl yfsso20) hS.7 - Ong 3320 
30 0.6 - lie0? 53.16 US - 499 - 
Bile le One ln5 33.43 50.1 - 
Mean 1.9 - 0.8 = Iralgak sishaaty/ 2.6 = 7.6 = 
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Table 5 (cont'd) 


TEXAS TOWER #2 YP? h116.3"N. 67°45 136.2" Wy. Depth of water - 56 feet 
GEORGES SHOAL 


Surface Temperature °F 


1957 
June July Aug Sept Oct Nov Dec 
Month 
Day Temp Temp Temp Temp Temp Temp Temp 
ale 50.1 57.3 Gily2 63\53} 62.2 60.0 526 
2 50.3 57.6 61.5 803) 62.1 60.0 52.2 
3 50.8 5767 61.6 63-2 61.8 60.0 52.0 
h 50.8 57.8 61.8 63.2 Gilley 59.6 52.0 
5 50.6 57-8 Gileew( 63.6 61.8 58.1 51.8 
6 50.7 55.1 61.8 6.0 61.7 57-5 S14 
7 51.0 58.1 61.8 6.0 61.6 Byfoul 50.) 
8 51.0 58.2 61.7 6.0 61.6 57-0 19.2 
9 51.2 58.2 62.0 64.0 61.6 57-0 8.2 
10 51.2 58.3 62.6 1.0 61.6 56.9 7.6 
dal 51.3 58.3 62.6 6.1 61.5 56.5 7.6 
12 51.) 58.7 62.7 641 61.3 55.8 “7.5 
13 51.5 59.3 62.7 6.2 (SiL62 55.1 Me sa 
ann Gey 59.6 62.6 6.2 61.2 Shel 7.2 
15 51.8 59.9 62.8 6-1 61.2 Shel 7.5 
16 51.9 60.1 63.0 6h, .2 60.7 53.9 7.5 
17 52.0 60-2 63.2 6.2 60.7 53.8 76 
18 52.8 60.2 63) 6.2 60-6 53.6 hie 
19 53.0 60.3 63-7 64.2 60.6 53-7 L7elt 
20 5342 60.3 63.8 Glen! 60.) 53-7 h7.3 
21 53-3 60.3 63.8 622 60.3 53.5 lites 
22 54.0 60.2 6367 6.1 60-4) 53.5 7.3 
23 5.8 60.2 63-7 6.0 60.4) 53.4 7 ot 
2h 54.8 60.2 63.6 64.0 60.2 536k h7el 
25 Soe 60.2 6305 63.8 60.0 53.2 7.3 
26 5567 60.) 63.5 63-1 60.0 52.9 h7ely 
27 55.9 60.8 63.6 62.) 60.0 52.8 7.8 
28 56.1 61.2 63-1 62.1 60.0 52.6 4728 
29 56.3 61.3 63.3 62.1 60.0 52.6 7.8 
30 56.6 61.2 636 62.2 60.0 52.6 17-8 
31 61.1 63.3 60.0 h7.8 
Mean 52.7 59h 62.8 6367 60.9 55-3 48.5 


Nantucket Shoal Lightship (Figure 6, Table 6) 


Unfortunately the data from this important station are thin and 
scattered after mid-April. 


It is probably safe to say that the surface winter minimum ap- 
peared in mid-February with temperatures averaging greater than 38°F; a 
similar minimum was observed in early March the previous year. Below 100 
feet temperatures fell to less than 36°F in February, with an intrusion 
of cold water at depth. Just previous to this time DELAWARE cruise 57-1 
made bathythermograph lowerings in South Channel, over Georges Bank and 
in the region surrounding the lightship. No water of 35°F was found either 
at the surface or at depth, except near Browns Bank and Eastern Channel 200 
miles to the east. Thus it appears possible that the 35° water observed at 
this station in February was formed well inshore where chilling had advanced 
more rapidly, and moved offshore in a southeasterly direction along the 
bottom. Since its appearance at the lishtship was preceded and followed by 
isothermal conditions at 0O°F, one assumes this parcel of chilled water 
simply moved by down the slope. 


: The partial data for August and September shown in Table 6 in= 
dicate summer temperatures well above the mean for 197-1952. 


Late winter and early spring salinities are like those for the 
same period in 1956. 
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Table 6 


NANTUCKET SHOALS LIGHTSHIP 0°33 'oo"N. 69°28'00"W. Depth of water-192 feet 


January 1957 


Temperature OF Salinity °/o0 
Depth 

Day 0! 30! 50! 100' 150' 180! 0! 180! 
il = = 2 = 2 Pe a = 
2 = o = = i = = — 
3 S = = = = = = = 
h z pe = i a 2 . = 
5 2 = = . es a = - 
6 = S es = = a is 2 
if a — os = me SS = = 
O30 is 02  8e2 ib. Sr Vissi 33 337.07 - 
10 43.3 HSs 43.2 ig 72 43.2 3.2 32.73 be 
1 = ~ = - = - a a 
12 S256 21350" “1370; Piss0 83,0 8520 mys} - 
130 yy - = - - - By ay) - 
Dy ies 6> Sekt “ues (2.6 Bi2.8. ~ ie <8 716 = 
Tope ieeO lige clegh BPTI ese. 02 7h - 
16 2 = = = = = = - 
ET ole6> Se 9 = claeo™ sha9? 7 a9 <2 = 
16°28 V9” «2. 205 2.0 he .0 74 - 
19 - - - - - - - - 
20 hO.9 hO.9 hO.9 4O.9 4O.9 40.9 aD = 
22 ho.o o.o hO.o 40.0 0.0 80.0 66 - 
23 . = = Z es e Z 
2h - - - - - - - - 
25 . = = a = a = 
26 «39.7 39.5 39.5 39.6 39.6 39.6 62 ws 
of 39.2 43923 39.3 39.5 3927 ~39.8 25 - 
20, leek hse Aso h2s0" eed” 2a 6h - 
2 22 ie, BP ele = 1 a Pe - 
30 ho.6 40.6 ho.S5 hO.7 40.7 40.7 ‘ - 
Bie ele - - - = - Boy (4 = 
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Table 6 (cont'd) 


NANTUCKET SHOALS LIGHTSHIP 40°33 '00"'N - 69°28 '00"wW, Depth of water-192 feet 


February 1957 
ie) “ties fo) 
Temperature F Salinity ~/oo 
Dep th 
Day 0! 30! So' 100" 150! 180! 0! 180! 
HO S99) oe see0)) 3055) 3656 - 32.64 - 
2 S960 Si/63 § S60) sass = - 32.63 - 
See iOnGme Once 3055)  Sli3 - 32.60 e 
I The hea TA Moon) sie) = 32.60 = 
5 = = = = = = = 2s 
6 ilo ios? Si)5@ Shlohi  siibler © cE) 32.65 - 
TA HOM Ose 3969 39200). 38.3 - 32.64 - 
8 38 Moh Si¥lasy Staaf ihe shins} 32.6) - 
9 30.0) S755 SIS. SHAS “Blea ese! 32.66 s 
OMS AOL SieOl em SieOn 30800 3620) 3555 32.60 eS 
SoS eS COMES Io! oS Or sieve. Slee 32.60 = 
2p NOLO) St soe: 35.5) 35.0” 35.2 32.78 = 
13 - - - - - - - ~ 
ae B70. —36.0003660) 3525) 35.0)95 3.8 32.78 = 
a a = x = = S as = 
NGF San ORO es9s0)  3ieG1 3623) | 3652 32.76 = 
17 - - - - - - - 
18 - = - - - - = 
19] 303) 23525) 35.0) 3550 3650) 36.2! 32.76 ~ 
20 - = = = = = = = 
21 = é & 5 “ az 

22 = = z = = & 2 z 
Os) iimtaty has) mts las} jimh} ots) 33.00 = 

Clee Ol melee O le ie One nOne IROL Os9 Syn. sy25 Gin 
259396 939-0) ee39R0 S9eOmn 39.0. 939.0 32.89 = 
AS jralofe) ah oth mb haley alae 32.90 = 
op (hee 2 itl nl il Irak 32.91 - 
2B OSLO OL a On Om OROP HORO aE MOS 3aR2i! = 
Mean Seis skelae) ssioa  Sielsy = si/Aey 9 SAS 32.76 - 
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Table 6 (cont'd) 


Depth of water-192 feet 


NANTUCKET SHOALS LIGHTSHIP 0°33 '00"N. 69°28 '00"W. 


March 1957 


Salinity °/oo 


Temperature ae 
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Table 6 (cont'd) 


NANTUCKET SHOALS LIGHTSHIP 0°33'00"N. 69° 28!00"W. Depth of water-192 feet 


April 1957 
Temperature °F Salinity Woe 
Depth 
ey 0! 30! 50! 100! 150! 180! 0! 180! 

: 1S Om S CRM NZeO ee S ess | U2e5 33207 - 

3) kako | inakglh lithe s}— Utboak = nay shales) 3302 - 

Ih no) Mtgfss — gG] = Ihe Insis(@) JhsiGal 32.96 - 

5 halal Miahoal nel oal Iittoay — jakellt Nake 83 33.0) = 

G  Jhsyoal 9) [neiole), NSS) ha) RAG) = 33 Oh = 

Tt Ros) nese na) Tiaeel  nypate) - B38 OSM S503 

SMebeOr  NSGr GNo.8 5.6 No.9 a= 33-3, 8 32- 

9 ea Z if BY i Z a a 
OM ieO yO V3.9 ON Ulred My. a: Si yaks) - 
ial | BWoss Wsiosh sib ay Tsien 7 iss oee nse’) 33623 - 
12 SO) WeSe slle8 TSO" hS.0° hosed Sioa = 
ats} 2.0 che) thea eRe 202 = 33} 0)7/ = 
Hie S065) 30056 39.0 3820) 383 - 33.09. 33.08 
15 2.5 Itai dhals3} Dates 1.8 1.9 33-09 = 
16 dhe =heO 8=—3-5 0 3653-53 33225: == 
7 te? 2 ee OO Ny Siig sil - 
OME Cn lee wiles) ine SO SO 33.0 - 
19 6.5 b6.5 bS-7 5-5 45. 45-5 Beene - 
20 7-5 6 45.7 45-8 45.5 45.5 33523 - 
2 7 heS BO) Ce 6.06.7 SBeclive 3316 
2 Insel) hho yp ne nee Rae 33.05 = 
4 W500  Yhbe9 =heO 433 3853S BS (ON 
25 oS 6 - = c cs Z - 
ee eee SS: eee 
Ze 2 2 : : : : 
28 Ce 2 E : dl : eS 
oo = 2 E ss = 
30 6 : a : ‘ Z 2 “ 
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Table 6 (cont'd) 
SHOALS LIGHTSHIP },0°33'00"N. 69°28'00"W. 


August_1957 


Temperature °F 


or 30! So! 100! 150! 180! 
60.5 59.9 51.9 hd - = 
66.0 6.8 59.0 51.3 50.1 9.9 
66.8 65.5 68.7 41.0 60.1 9.8 
ea Te Sco eg ics Milos 
6.8 64.8 64c3 63.6 $2.8 £2.58 
éh.9 64.9 64.7 €3.8 62.8 62.3 
64-6 6h.7 6-9 53-3 52.3 52.0 

= 6406 6.2 53.9 52.7 52.2 
6408 64.9 65.1 63.2 6203 82.1 
6.7 64.7 4407 6308 623 6201 
64.8 64.9 64.8 63.1 62.1 $2.0 
65.2 65.0 65.1 52:7 52.1 S201 
6.8 64.8 65.0 83.3 52.3 $2.0 
64.5 64.5 63.8 53.9 52.9 52.2 
67.9 6.9 66s €2.9 Slel 6101 
67-8 66.9 66s 53,0 52.2 5250 


peti prrinnpret 
e e@ @ @®  #@ 
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Depth of water-192 feet 
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Table 6 (cont'd) 


NANTUCKET SHOALS LIGHTSHIP }0°33'00"N. 69°2E'CO"W. Depth of water-192 feet 


September 1957 


Temperature °F Salinity °/oo 
Depth 
Day 0! 30! sot 100! 150! 180! Or 180! 
"a 
2 
3 
h 
5) 
6 
it 
8 
9 
10 
aa! 
12 
13 68.6 67.6 (A500) | io) Sala) Go) 33.15 - 
Wy 68.7 6769 67-0 55-7 50.9 50.9 12 = 
2 69.4 67-6 65.0) Seo)  Sie2e Sil.2 33.15 = 
Al = - = = = = oO 5 
19 68.2 66.7 C6cOn SS 5a Sac.) Sala. 33-02 = 
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Table 6 (cont'd) 
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Table 6 (cont'd) 


NANTUCKET SHOALS LIGHTSHIP ,0°33'00"N. €9°28'00"W. Depth of water-192 feet 


November 1957 


Temperature °F Salinity °/oo 
Depth 
Day ONO eo" me 1OON ss 250g 180 ot 180! 

: G5oh Gov Sicy boos) 9 Fodh  Eiah 33-14 - 
53 oO = oO = 5 Oo = 5 
\ 55.9 56.0 56.2 56.6 56.9 56.9 Sod - 
6 Bio] Go Gio See Ene © ors apn | = 

tl - - - = - - Aol) Sain] 
Care been 53-0 509 Sie 5o-2) 50.0 32.85 = 
9 = 2 bs S 2 = = z 
10) = = = e = = = 
Ut, Sloth sioak Syslog Sis Bok | Sree 33.04 = 
12 BsioQ SBo2 Gsios! Boos) “bios: — Sifos} 33.05 = 
io) = = - - = - - 
th 2 . & zs i ie a i 
1S E : i z : 2 
15 ae i : Z : : 
is eo = - - - - 32.9, = - 
1g 2 : = - : eoec7 wee 
19) = 2 3 é 2 = Z Z 
201. = = = wi = = . e 
a 55-7 55.8 55.8 55.9 56-1 56.2 Pee - 
= = = = — = A140) oO 
5 Bit 5509 SOode Syed Sell Siod 33.72 = 
25 Sel S52) ebb S600) ou56.6 56.6 33.76 - 
26 5562 5502 46055430 0 56.1) 3=—56 6566 33.75 - 
a 56.1 56.1 56.1 56.2 56.9 57.9 3-04 - 
2S) si) Gin) Snot Bo), wi Sign Sige) 33 5h - 
3 5 6 - : = : - " 
Mean = - - = = = S = 
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Table 6 (cont'd) 


NANTUCKET SHOALS LIGHTSHIP 0° 33'00"N. 69° 28'00"W. Depth of water=-192 feet 


December 1957 


Temperature °F Salinity °/oo 
Depth 
Day 0! 30! 50: 100! 150! 180! QO! 180! 

1 ns = 2 = a S = a 
2 oe : E o 3 
; Boe0 eollea 4 bleg) A55.15 §5(-7 (59 33 «0 - 
5 SS 9 ie = 2 2 E = = 
& a as pA = 2 a S = 
1 = 2 = = S = S 2 
8 Ea tee s - 3 s fa - 
9 = = =z = < e = 2 
10 “~~ os 2 7 2 < = z 
Wa! 2. & = = = = e = 
12 a a s < = = 
13 i) 2 < = ~ a = = 
Fy ea ne = z 2 2 = = 
15 - - - =- - - - - 
16 = - - - - - - - 
17 4703 7-6 7-7 7-9 82 8.2 32.89 - 
18 - - - - - = a = 
a9 vege Wise ise tee Wiss? Lie8 32.88 - 
20 WB. 48. 48.5 48.7 Yy9O.d 9.1 33.00 - 
oat ere - = - x z - 
ae = - - = - = = - 
23 Dies 51.3 51.6 51.7 51.8 51.8 33.03 = 
ie ee = x 
25 - - - - - - = - 
26 Biel Slel Sisz 51.2 Ble} 51.3 33.95 Ss 
ay! - - - - - = - - 
28 - - = = - - - = 
29 =- = - - - - - 
30 50.5 50-7 50.9 Ee) 51.2 51.2 33.52 = 
31 = - - - - - - - 
Mean = - - - - = = « 
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Woods Hole, Massachusetts (Figure 7, Table 7) 


The mean for the year 1956 at woods Hole was 53.2°F, making 
it the third warmest year for the period of record, beginning in 1883. 
(See, Bumpus, 1957, a.) he means for 1951 and 1953 were 53.5° and 
53.6° respectively. 


The year was characterized by early warming beginning in Feb- 
ruary, high temperatures in the early summer and a decline beginning in 
mid-August somewhat sooner than usual. Autumn temperatures remained 
above the mean, but became comparable to last year's after the middle of 
October. 


TEMPERATURE , °F 


Figure 7. ‘loods Hole, 1957. (Dashed line, mean for period 1880-1956) 


43 


Ad Se Sk SL 2°25 L°6S 6°99 Go 6°TL 1°S9 2°SS g°nt 2°ge e°ne €°Ce 


ety Ong = eel S°6S - NAS 
rarAll = L°us °L9 °69 S°TtL - = Z°tS = Gece 
"en = SNS = G°69 Saw = °6S S° 6 Soul AS 
= = Aas = 5°69 > cen °T9 = S°Tty L°S€ S°2e 
- ahs SS L°S9 "02, om °O), G°9S as °Th DKS = 
= S°9gt = S°L9 2°OL a0 <c)) - =) "ot S°Se - 
- Z°6y S°9S °99 = S°tL "C1; = en °6E S56 L°ze 
S°et = S°8S °99 = Seal “2, 2°95 °Qt = = Gice 
o°et G G°95 °69 >(eyt, a), 2 G°hS o° lt is = G°Ee 
= cons Sees = S°0L wut, = S°1S S°9t °6€ = fae 
= SeLG 2°95 = BSN: = °99 S7es = ets “NE S*0e 
S°2t "ES - S°L9 eae - 2°l9 USS = S°gE o°ne = 
rll 3°2S - L°99 ne) S°tL °G9 - - ° 6€ AS - 
S°Tt SoLS S°09 °69 oe TUL °m19 = Sot S°6E oon L° 62 
All = = 5°69 3 S°TL 2°99 = oo try = = = 
rl os 5°09 20); ae) =T): a Gets Getty = = = 
- A 0°09 - aT), °2L - Tes Seth S°ge “HE - 
. eu a = od = Z°£9 9°TS = °6€ TE = 
an = z Jo) tae) =e asco veges =e Gcue Ecce 
aye = = "69 "el "2h = z eee oe “Te 7 
Sot “=, 0°19 - L*99 S caeh F : sa cle = Ware 
sett - o°¢g °69 - 2°eh = 0°95 S°et 2 = o°S€ 
Sot - - “Ol, “€) °TL - o°lg = S*aty - - °SE 
= S°ts 5°29 = S*el ereL = 1°95 Seat °H See Sone 
- °tS 0°29 - tt), = S°09 0°2S = S°SE G°ee tS 
Se et 2°ts S Challies C1 Gk o 7189) S°TS = °9f Gee 2 
2°et °GS = royl "eh, = Z2°09 - o°Tty o°Se * GE = 
st #55 S°29 aT), - = °09 - Al S°9€ 2*cc 2°S€ 
S°si] = °€9 AG) = ery °65 S°0S All = = S°SE 
g°9" Ged 2°n9 = Borah oL0e = S°05 Seat ig = 2°9e 
a Ria S°t9 Ss eb Gury, = 2°ts TT roe GeGe - 


uuy °deg “AON 4.90 -ydeg 0 ny «= ATP amp Fei “ady “re “qeq  ~“uep 


LS6T - d, ‘ompereduey eoezmsg 


°Ms07 02 °NiT€.Th SLLUSNHOVSSWH °HIOH SacoM 
LE erqey 


ee oe 


a 


G 
fs) 
g 
{e) 
a 


Buzzards Lightship (Figure 8, Table 8) 


Surface water temperatures stayed substantially above the mean 
for Vineyard Sound Lightship throughout the year, and above those for 1956 
until the first part of November, when the two became comparable. The 
annual mean temperature of 52.3°F was higher than any for the period of 
record (1879-1910) at Vineyard Sound Lightship, which was stationed less 
than four miles away from the position of the present Buzzards Bay 
Lightship r 


Ten day mean salinity values showed a high of 32.80 % in mid- 
October and a low of only 32.07 % in mid-April. This contrasted with a 
1956 high of 32.36 %o and a low of 31.2 2. This difference reflects the 
low precipitation and runoff of 1957. 


TEMPERATURE ,°F 


a SURFACE S, %o 


SALINITY Yoo 


Figure 8. Buzzards Lightship, 1957. (Dashed line. mean for Vi 
: ‘ ° r Vin d Soun 
Lightship, 1878-1910) : Sane 
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Table 8 


BUZZARDS LIGHTSHIP 41°2)'00"N. 71°03'00"W. Depth of water - 7) feet 


Surface Water - 1957 


Month 
Day J anuary February March April 
TOF  Sal°/oo Tor Sal°/oo T°F Sal °/oo TF Sal°/oo 
al h3. 32.30 B86 82. eS eats 32.39 O. 32.20 
2 2. 8 BT. ae? BT 033 43. -08 
3 2. 256 36% 3h Bile 026 hSe 623 
h h2. = Sieh 226 BT 03h 43. ate 
5 hO. 26 37 019 366 630) ho. S22 
6 38. = OF 025 38. 229 hO. Bere 
7 39 « oll 356 Atak Bieler is} 43.5 32.19 
8 Boe 019 36. 207 36. 039 6. 31.82 
9 39 2h 36 Syme Shits 19 13. 3226 
11 39 2h 36 22547 36. B26 ya Oh 
i 3 6 36 ee Eiic 23 1,6 0); 
AL3} 36 es 36 - 36. O7 Nes Seeds 
1h ho h8 36 28 36. 50 1S 32.02 
Als; SC 26 36 - 376 by he 31.98 
16 36 Sif Sif 230 Bilte 30 225 32a8 
aly 36 oat Bit 028 5} 37 2.7 31.99 
18 39 yl 36. 208 Dis 29 43 310m 
19 37 Bie 36 208 536i. 3h lilice wSenen 
20 35) 30 37 Aly Oi 25 kh 32-20 
fab 3h Su 36 06 She Bowell Sl. 8631.8 
22 39 16 cue 08 39. Sans) 45.5 32.17 
23 38 50 37 206 Ley S250 6.5 32.22 
2h 39 33 aif 06 2. 10 6.5 31.95 
25 36 26 Sy Pala Ns 32.0) @) 32.16 
26 35. 03 37 16 NO 31.98 6.5 32.20 
27 Be 035 36. 28 hO. 32.22 6. 32.2h 
28 36. 631 36. A. B220K hes 236 6.5 32.23 
29 35 8 )2 02h Wiie5: “See 
30 36 035 he 38 47.0 32.19 
31 36 32.20 ho 32-30 


Mean 38.4 32.38 36.5 32.18 B0-1 32220 Lele Beane 


Table 8 (cont'd) 


BUZ2ARDS LIGHTSHIP 1° 2)'00"N. 


OD ONIAWNEwWrH 


Pr 


SS SHRREEKE 


May 

TOF Sai°/oo 
7.5 32.2) 
7.5 019 
7.5 cal) 
47.5 52 
7.5 uh 
7.9 B22 
8.5 gale) 
50.0 EO 
50-0 Pell 
51.0 oP 
8.5 eal 
48.5 «35 
50.0 228 
9.0 30 
9.6 015 
50. OH 
53. «2h 
52. 22 
Bil. 26 
Sl. 035 
ced 025 
53.5 206 
52.7 10 
53.5 oakal 
55.5 202 
55.0 oa 
5.8 sala 
She sO) 
59. Bono 
56. 32e)ih 
53. 32.45 
51.3 32.20 


71°03'00"W. 


Depth of water - 7 feet 


Surface Water - 1957 


June 


TOF 


60.2 


Salo /oommicr 
32.)8 65. 
aol! 65. 
Pare) 65. 
ooh 65. 
055 65. 
053 65. 
055 bh. 
32.53 Ely. 
=- 63% 
32.52 63. 
8 67. 
Siinal, 6h. 
h9 656 
051 66. 
oli6 65 
2 6). 

31 68 
53) 68 

53 65 

Su 66. 

48 Gifie 

2 67. 
oS 66. 

6) 66. 
8 To 
alia, 66. 
ally 66. 
oh9 66. 
06 66. 
B32 017 Gifle 
68. 

32.6 65 
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July 
Sal°/oo 


32-37 


Ly 
32639 


6 32h 


August 
T°F Sal°/oo 
66. 943239 
67. 039 
68. 06 
70. 6 
66. ~l2 
Oils 18 
67 052 
66 053 
67 «y2 
67 250 
Cie 36 
67. ae 
65.6 old 
66. oly 
Slo Ai 
67. epi: 
66. 3) 
66. 35 
66. 30 
66. 37 
67.6 °31 
6%. 028 
66. oS 
65. 38 
66. 03h 
65. 015 
66. 19 
66. 26 
65. 26 
66. 250 
Gitte 32.26 
66.55 32.377 


BUZZARDS LIGHTSHIP 1°2)'00"N. 


September 
TOF  Sa1°/oo 
67. Bee 
68. 230 
67. pay) 
68. ah@) 
67. 230 
67. 02h 
Oise oO 
66. 025 
6.5 elt 
65-6 6 
66. el 
67s 48 
Ele ehh 
67. ohh 
68. 2 
Cis 012 
68. 037 
Oils 8 
67 «43 
67 ooo 
Cis o6 
67. 05 
66. a0 
66. 8 
66. 250 
60% Pata) 
656 -50 

a 258 
656 58 
656 32.58 
6666 32e1p 


Table 8 (cont'd) 


71° 03 '0O'Ny. 


Surface Water - 1957 


October _ 


mor Sa1°/oo 


65. 32.87 
6h. Pyal 
63. -76 
63. 270 
62. «75 
62. by 
Gills «80 
Sills 73 
61. aie 
61. Ayan 
61. 32572 
60. 33.00 
60. Bost 
60. -78 
59. 203 
60. (ai 
60. 78 
60. 78 
60. 78 
60. 79 
58. rus 
co. ° 19 
Bo. - 78 
59. Aa 
59. 280 
58. Pail 
Sie e713 
56. ATaM 
56. Paris) 
She 76 
Sir 32.80 
59.7 832.78 


November 


TOF Sal°/oo TF 


56. 92 eT) 
SS. 73 
Soe 269 
556 Ta 
56. rele 
556 vin 
56. ie 
56. 76 
Sé. 68 
bos (hl 
She 7h 
Bie SE 
bse 8h, 
le Pye 
She 67 
che “wii 
She 270 
She 70 
She 68 
She 65 
58. 66 
53. -80 
er 66 
She 80 
526 66 
So. mua. 
9. Pare 
50. 66 
cap -66 
50. Spal 
HBpoo? — Son it 


Depth of water - 7) feet 


December 
Sal°/oo 

50. 32.6) 
Sl. 275 
52. 093 
lO. °79 
NT. 275 
7 67 
Uz. -69 
Lg. aie 
18. 6) 
7. -68 
“8. 66 
h7. 256 
MS. Sey 
Hee - 60 
No. 255 
iis 63 
8. 055 
ly. 256 
h6. 67 
6. 012 
6. 256 
6. 6h, 
h6. 69 
6. 065 
HS. 266 
ley ee 
6. 013 
9. lt9 
he lO 
! 052 
Nh 32.51 
46.7 32-64 


TEMPERATURE , °F 


Kingston, Rhode Island (Figure 9, Table 9) 


surface temperatures at the Narragansett Marine Laboratory 
Pier are compared with the mean for the period 1878-1943 at Brenton 
Reef Lightship, which is 4.5 miles SSE of the pier in 90 fathoms of 
water. As should be expected the shoal inshore water has a greater 
temperature range, being colder in winter and warmer in summer than the 
offshore waters. 


SURFACE T,°C 


| | i | aes ES eo Sle | | | iL 


Figure 9. Kingston, R. I., 1957. (Dashed line, mean for Brenton Reef Lightship, 
1878-193) 
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Table 9 


71°25! 10"w 


W1°2g' 32"N. 
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Surface Water Temperature °C. 
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* Narragansett Marine Laboratory Pier. 


Kingston, R. I.* 
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Table 9 (cont'd) 
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Surface Water Temperature Gis 
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* Narragansett Marine Laboratory Pier. 
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Table 9 (cont'd) 
Kingston, R. I.* 1°29! 32"N. 71°25! lo"w 


Surface Water Temperature °C. 


1957 
Month 
Day September October November December 
Max. Min. Max. Mine Max. Min. Max. Min. 
t 20.2 19.0 “16.6 -1522 TOS9? Osi * -6.28- 9763 
2 2050° 29h H6.6° 1652 OCS AON eS) eO 
3 19.7 19.3: 16.5°,35.6 1Os% 105° Fel “Gelk 
h 20.0 19.4 15.9 15.0 ie Se BS LOsO > ell” Leck 
5S 20.3 19.5 15.5 15.0 els 1015 -"3.6 352 
6 - - 15.2 1.9 Te Oe) PAS Se 
ii - ~ 15.0 1.9 - - 55 366 
8 - - deo 226 - - 6.0 5.0 
g = = 15. WeS HL 7 10.9 5.6 Tepe 
10 - - 16.0 15.0 ei etO cn Sese ieS 
aL « = Wy.9 Wek TOs Sele Os0 URS 
WW 200 LI s2 We.5 13.6 1070" § 669° VGee eS 
gy Also ales} wh 13-4 10.0 B29: = 563. 3.9 
Ti 201951. dielke aAg.5 10.02) 9.6. 25.0" 369 
15 P20 29 65. / eG “<1. = = ho9 =O 
TO 2053 B1928" ellis: palp. Oo TO V0.5 9-38 
17 220-2 Fl9ele des, 0 g1 621055) 9 elo "S32 
189 M2005) 19 ye 5 Ure LOSGe OSGrP en ee 
19, 2067 71926: 1.6 U0 Ae) SASS Ay SiGe 
Ao) POGe  Weaih  aletoy ak siash Woy) Hoagie yes ying ak 
2d S200 A952 eh 1236 = = - - 
22 20ee Sek) (2136 F360 9608 962 re Selk. S50 
23. «19.9 319.0 2.5 ° 1355 950 627" Sel? hel 
Ql? 20a 18S 7 aig y/  auligal 950° FG.6 (Sef. Th. 8 
25° 19.3 AbeO 91265 125 Shy "CO. OM @5 a5 915.0 
26-6 1953 18.0: 1 12.01) 10.h igh.) Was - - 
Oi died rs0 “1086 1070 8.0 “6.6 - - 
20 Uifsly 1666. ~10.9"- 9.9 Set. 160 - - 
29 Tee” 16.0 - = 8.8 Bie = = 
30° «616.6: 1622 Wao ey 8.7 “Gaz = ~ 
Si assy alieinis: - = 


Mean 19.68 18.69 1h. 23 13-52 w.09 9.1 = a 
wel 19.19 136.67 9.75 - 
i 66.5 56.9 9.6 = 


* Narragansett Marine Laboratory Fier. 
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Ambrose Lightship (Figure 10, ‘Table 10) 


Surface temperatures indicate near "normal" conditions for 
January and February, and early warming beginning in mid-March, with tem- 
peratures above the mean and above the 1956 readings. There was a sharp 
decline during the first 10 days of July, which was accompanied by an 
intrusion of relatively cold water at the bottom. Similar conditions 
were seen in 1956 from Five Fathom Bank as far south as Frying Pan Shoals. 
The intrusion was more pronounced and more extensive in 1957, but as Bun- 
pus has indicated the phenomenon may well be a normal occurrence, pro= 
duced to a greater or less extent each summer by a seasonal change in the 
wind system conducive to upwelling of sorts. (See Chesapeake Lightship 
below) After this intrusion temperatures recovered only to fall off 
again during August. The summer maximum was earlier and cooler than the 
mean and the 1956 record. 


The winter minimum of less than 39°F extended to a depth of 50 
feet; this was ca. 1 degree warmer than the 1956 minimum. The thermo- 
cline started to develop in mid-April with temperatures in the mid-},0's 
and was broken down by the end of October. 


It is probable that both maximum and minimum salinities were 
missed. The pattern, however, is quite similar to that seen in 1956 ex- 
cept that after the spring runoff there is less difference between sure 
face and bottom values than appeared a year earlier. 
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Table 10 (cont'd) 


AMBROSE LIGHTSHIP 0°27.1'N. 73°9 . W. Depth of water =-.95 feet 
1957 
March April 
Temperature °F Salinity °/oo Temperature °F Salinity °/oo 
Depth 
Daye O's 30) 50" 295) 0! 95! of 30' 50! 95! 0! 95! 
1 38.9 38.8 38.8 39.0 32,8) 32.9) 1.2 ho.8 O.6 hO.5 31.26 - 
2:38 .h°.38.8 38.8 = 31.79 - 2.0 41.0 hO.6 hO.3 30.27 - 
3 -38.h+-38.6 -39.3 39.) 321.6 = I? M7 Wi. ho.9 32.32 = 
ly 36.3°°38.8 3955 hOs0 ‘-31.00 Ss 2.1 2.3 0.9 = $3137 - 
5 38.0 38.1 38.5 hO.1 31.59 - [6 els ha. - 31,21 32,15 
6 38.2: 385 3950: hos2 929.07 - 2.0 ha6 as = 30.12 - 
7 38.6 38.7 38.9 hO.3 32.16 = 2.4 42.2 Z - 29.18 = 
8 38.) 38.4 38.8 39.6 31.88 32.0 hpa2 ie hain - 30.03 - 
973867 30a7 §39501 39.0 = 32.32 - 262 hecle siies =) 3i.10 = 
20) 36050 36258 30.0 3970) 3067 - L265 265 Ghee Om eB 20475 - 
JUS Bes S029) 3867 39.5 3.63 ~ h2.6 42.3 22 2,2 28.53 - 
12 39.0 39.4 4o.k ho.9 31.83 - N3 <1 3,0) 543-0 = 2681 sence 
1377392 3922) LOs0l 056 30232 = 43.0 43.0 43.0 3.1 30.83 - 
Dy 39. 3923 39.6 ~ 31.05 - 13.0 i3.l 13.5 13.8 30.88 a 
15 39.9 39 1 39.8 40.0 30.93 31.8), 3.3 43.3 43.8 = 293 he! 
16 39.9 39.1 38.9 39.0 31.86 - 43.9 3.6 3.9 hh.2 28.81 - 
47 40.3° 39.0 39.3 39.4 . 31.9) - WheS bo2 43.9 bh 29.82 - 
a8 7052. 39.9" 39.0. 39.0 31.70 = Whe bh.2 hel bh.1 28.16 = 
19 39.0 B91 39 39.0 32.8 hes 45.5 bh.o Wh. 3 hh. 2 ra = 
20 39.3 39.3 39.3 39.3 32.48 - LS.7 lube2 bh.2 bh.2 28.18 = 
21 39.0 38.9 38.9 39.1 32.52 = L6.O- i365 lees lees) 28.29 - 
22 39.6 39.0 39.0 39.1 30.00 32.h9 8.2 7.4 hb.2 bh. 29.52 - 
23 0.6 O.3 39.9 39.4 29.68 = 49.0 Uh.9 Yb.o dh.o 28.66 - 
2, 4o.8 39.4 39.2 39.9 28.04 - - 47.3 hl bh.o 25,50 = 
25 hO.3 39.6 39.6 hO.O0 32.38 S 48.5 48.0 bh.2 3.7 28.77 = 
26 hO.3 39.9 39.6 hO.1 31.84 - 19.6 4heS5 bhe3 bh o - 
27 ho.2 0.2 39.7 hO.O 31.19 - 48.7 47.1 46.0 - 31.07 - 
28 hos 39.8 39.8 hO.1 30.99 - - - - - - - 
29 hO.3  “HOs3 Os Ok 32.7) at.ho - - - - - ~ 
30 hO.6 O.3 40.2 hO.2 32.0 - - - - - - - 
31 40.7 0.7 40.5 40.5 32.26 - 
Mean 39. 39.2 39.4 39.8 31.49 32.22 bhe3 43.6 43.0 43.2 29-49 30.70 
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0°27.1'N. 73°h9.4"W. Depth of 
1957 
September October 
Salinity a 00 Temperature °F 
Sor 695! or 95! oO! 30! 50! 95! 
68.5 63.9 31.86 - - - - - 
68.2 = 30.90 = 64.9 = - - 
67.7 63.0 31.00 - 65.1 65.1 65.0 - 
67.3 = 30.89 - 65.6 65.6 65.2 51.4 
Cro) Golo5 sleds) 64.6 44.9 64.7 53.0 
63.5 9.9 sel sOocny 63.9 63.8 63.9 61.0 
55.0 h9.0 oy 63.0 63.0 63.0 63.0 
61.0 9.3 95 63.1 63.1 62.8 62.0 
65.6 9.9 31.99 = 63.1 63.0 62.2 61.9 
Gel 32.16 - 62.9 63.6 63.0 62.6 
68.5 58.0 15 = BiG) Osi sia” Segh 
69.0 6.0 32.10 = ORT] CoG) = 2a7] — Cilate 
69.0 59.7 30.89 32.53 61.5 62.2 62.6 60.5 
66.3 57.8 31.57 = Gy Gio) = Glo a 
65.8 56.9 19 = 61.0 61.8 62.2 - 
67.8 59.8 31.12 <= Giis2 Gila 252) Kab) 
62.5 57.7 30.90 - 61.2 62.2 62.9 58.9 
67.8 = 31.64 - 61.1 61.9 62.1 59.2 
69.8 58.1 63 = 62.0 62.5 62.8 61.1 
67.8 = 31.23 32.09 61.1 61.0 61.0 58.9 
69.5 - 30.67 = 60.9 60.9 60.9 56.1 
65.5 55.5 30.78 - 59.9 61.0 61.1 56.5 
65.2 56.0 31.15 - 59.7 60.7 &.8 57.1 
61.4 51.4 Sl = 6.3 6.5 61.3 57.9 
59.5 53.0 31.36 - Gaal, Ciba i Srigah. “SH /42 
64.0 57-1 30.86 - 60.5 60.2 60.1 55.9 
COs Gs shlyes) shl(sh Boat) sb. Peasy “Sii52 
62.0 52.5 32.00 - 58.6 58.5 58.4) 58.1 
66.2 5.0 30.90 = 56.8 57.2 57.6 57.0 
65.5 55.0 31.93 = Soe Sich = Syaolt) Bifold 
57.9 57.5 58.0 59.2 
65.5 55.5 31.42 32.32 61.5 61.6 61.7 58.7 
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Table 10 (cont'd) 


°2 
She2 55-6 208 33.17 


AMBROSE LIGHTSHIP o°27-1'N. 73°90 "W Depth of water - 95 feet 
vey 
November December 
Temperature °F Salinity ° /oo Temperature °F Salinity °/oo 
Depth 
Day oO! 30! Sot 95! Qo! 95! oO! 30! Sot 95! QO! 95! 
1 52.1 52.1 Bene 5362 32.51 - 50.7 50.8 50.8 52.0 32.89 — 
2 Beek 52.1 52.1 5202 285 - 50.9 50.9 50.9 51.1 33.25 = 
3 5261 iceele 52.2 52.7 266 - hoe 50.1 50.3 51.8 32.87 — 
hy 52.1 BOs 52.1 52.8 015 — 50.8 50.8 50.8 50.7 33.0 baa? 
5 51.9 51.9 51.9 5267 °78 - 51.8 51.8 51.7 Blak 8 > 
6 5169" 51.9 5251 "52.9 Pa) 50.2 50.2 50.2 50.2 33.59 33.61 
¢/ Si.2 52.0 52.9 5350) 32.46 = 48.0 49-5 50-0 50.0 32.63 - 
8 55.2 56.9 5762 57.8 31.32 — = 
9 569 56.9 56.9 58.0 32.71 = eB 
10 56.8 56.6 56.8 56.8 33.15 - a 
LL SheD = She9 She9 5502 33-08 = 
12 53-8 Sye2 Sh.7 She9 32.82 - 
13 52.3 5307 Sle9 55.7 10 - 
Dp 5330. dblee 55 Bo 1 220 = 
8 nee 
el) 5329 
-6 She6 
ee 5885 
-0 53-9 
rik Giri) 


WLU UT UT 


7 53 Ase Gols ce = 
18 853 Ghee Ghee seaske) = 
19 Sh Sue 55.0 WB 


21 452.7 52.9 She2 55.2 31-75 - 
22 52.5 5301 She 5501 32626 33.37 = 
23. 451.9 53-2 Shel Shed el? - - 
2 52.2 52.9 53.5 Sh.6 -73 «2 - 
25 «52.3 52.9 53.2 53.8 32.98 -~ = 
26 5301 53-1 53.1 53-1 33-40 = - 
27-5302 53-2 53-2 53-2 33.53 = = 
28 S050 516, °52.1:°53.6 31.21). = = 
29° 50.6 52.2 53.9 5.1 31.33 33.23 2 
30 50.0 50.2 52.5 53.1 32.8 - - 
BL 

Mean 52.9 53-4 53-9 She5 32-45 33226 - - - - - - 
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Barnegat Lightship (Figure 11, Table 11) 


The 1957 record here was plagued by instrument failure. What 
data there are indicate little departure from the mean from February 
through May, though temperatures were well above the 1956 values for this 
period. The last half of June was well above the mean, but was followed 
by a sharp drop during the first 10 days in July. (Boston, Buzzards, Am= 
brose and Five Fathom Bank Lightships show similar drops in surface tem= 
peratures at this time.) The leveling off of the summer peak is to be 
seen at other stations. The maximum of 71.6°F was in mid-August. An in- 
trusion of relatively cold bottom water appeared in July and early August, 
but rapidly disappeared toward the end of August. 


Surface salinities ranged from a low of 31.38 °/oo in early May 


to a high of 33.0) in January. These values were generally higher than 
those of 1956. 
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Table 11 


BARNEGAT LIGHTSHIP 39°) 5.8'N. 73°56.0'W Depth of water - 72 feet 
1957 
* 
January February 
1@) 
Temperature °F Salinity °/oo Temperature °F Salinity /oo 
Depth 
Day or 30! So! 70! or 70! or 301 Sor 70° 0! 708 
1 40 syaq inal - ss 
2 = = 
3 - = 5 
h - = ho 32.66 = 
5 ho 31.86 - he 33.02 S 
6 h2 32.64 = ho as 
7 ho 33.23 - he 33.30 
8 37 33.56 - 43 33.24 = 
ssh) B26oil - - 
lo oO 32.38 - = 
i fhe 33.20 - Tae 33.18 - 
12 ho Boe - - 
13 40 32.28 = 39 32.90 - 
1, 38 33.30 - Fe) 32.91 - 
15 - - yl 32.89 - 
16 38 33.7 = ho 32.68 - 
17 (38 33.0) = 39 > 
18 3h 33.0) S Me) 31.99 = 
19 36 - =. 37 32.40 - 
20 35 33.2 a )0 32.4, - 
21 2 = os 5 
22 yl 32.58 - : = 
23 = s 0 if 
2h h2 31.54 - hh 32.62 a 
25 3 32.03 = 43 = 
one) 33.11 = h2 32.56 s 
27 2 31.41 ~ ho 32.35 - 
28 LO 33.14 - m 
29 «2 - - 
30 - a 
Sh hat 33.14 & 
Mean 39.7 - ° - 32.71 ho.7 32.72 = 


% 1 Jan-12 March Surface temperature read from bucket thermometer. 


63 


Table 11 (cont'd) 


BARNEGAT LIGHTSHIP 39°5.8'N. 73°56.0'W Depth of water - 72 feet 
1957 
March April 
i) ° 
Temperature °F Salinity /o0o Temperature °F Salinity /oo 
Depth 
Day oO! 301 cel 70! on 70! QO! 30! So: 70! oO? 70! 
1 — = - = = - = - fan 
2 )0 32.32 = 2.8 42.0 41.9 2.0 31.96 = 
3 =o 32.16 - 43.6 43.0 42.9 2.6 = & 
h = 40 32.63 - - J 
5 ho 32. 7h - 350) 3.0 113.0: 113.0) 32.65 = 
6 ho = 33530 3.0 43.0 Wave 43.0 32.2) =. 
T cue 32.96 - L336 ch 3. h2.9: 3.2 31:90 - 
8 = = - = = = = = 5 
9 ho 32.91 = - - - - - - 
10 0 32.30 - - - - - - 32.13 
n=O 33.05 = 7.7 6.9 46.7 46.8 31.72 LE 
12 2 32.65 = - - - - 56 = 
13. 40.3 40.0 39.5 39.5 32.2) - yh.o 43.9 43.8 3.3 93 = 
Wy hO.8 40.0 39.4 39.7 31.50 = - - - - -98 u 
15 0.9 40.3 39.9 39.9 31.89 - Uh.e9 bh.o 43.9 43.5 92 5 
16 yy 32.08 = - = - - 31.88 a 
17 - - - - - 45.0 45.0 h.8 bh.2 - 32.96 
18> 3.0 Wie7 yo ha-0° 33510 s - =- - - 32.22 B 
19 2.5 42.2 41.0 h1.0 32.87 = = = - Bs - 
20 «Ll - - - - 32.9 - - - - 32.13 & 
2), Wie8 de? (ls2 Wid > 32.01! _ 9.9 48.8 46.6 46.2 31.08 i 
22 ho.1 0.0 O.2 hO.W 32.96 = 7.5 = - - Bos Ss 
23 ho.7 hO.4 hO.6 hO.9 32.87 = 48.0 h7.7 4h.9 bh.9 32.12 £ 
pan Whitae) halal thay hake sae 40) a 50.3 46.5 lh.6 bh.6 - 32.25 
AS ela ihe i.e le 2) 132)9)) = 9.2 48.6 6.2 45.0 32.13 Es 
26 - - - - = - - 49.0 7.0 hh.7 32.12 z 
27 - - - - - 2 50.1 6.1L Wh.2 bh.2 31.32 ES 
OB ee ouldey eo 2.0." 31562 2 Sle WS. bbe bhe2 97 2 
29 «2.4 1.6 41.9 2.0 31.26 = Byes) 1iieal iets Jeal -68 2 
30 «43 31.81 = 51.8 8.0 43.9 43.9 31.7h £ 
31 «42.7 2.3 2.1 41.8 32.85 - 
Mean h1l.3 = - - 32.7 - 7-1 45.7 heb hel 31.92 32.45 


Table 11 (cont'd) 


BARNEGAT LIGHTSHIP 39° h5.8'N. 73°56.0'W Depth of water - 72 feet 
1957 
May June 
Temperature °F Salinity °/oo Temperature °F Salinity °/oo 

Depth 

Day Oo! 30' Sor 70! QO! 70! or 30! co! 70! Qo! 70! 
i. Geel The)asy hingal |his\aey silat a 61.7. 59.9 56.0 52.6 32.26 2 
eel Slice! WO.3, Wle5) a0 .cr = 620% 61.0 55.) 5352 31588 oe 
Beastie 51.0) 251.0) - — 30.86 - 62el) 6220) SIO, 5352 62 - 
hy ho 3s WhO ae eowihsyssia inhi) e ms hysys) = G2 5935) 56.0, 532 64 = 
5 48.7 48. by.8 bWh.5 89 = 62.8 60.9) Shs2) 53.2 99 = 
6 9.9 48.8 bh.7 bh.2 ahh Shs} 59.3 59.2 53.5 52.8 057 = 
7 3.7 49.5 48.2 hh.6 352 = Bfe3 Sh.8 Sho h7ee 32.85 = 
8 53.4 9.8 9.7 — 19 L- or be Cc cS 2 — 
9 52.7 3.5 8.4 5.0 oO, - - - - = 32.19 = 
10) Gilsiae Gge Sate a nhee) ols) - 63.0 61.2 59.8 5.7 31.69 a 
11 52.8 52.4 45.3 45.1 25 - (Na) ede) Eade) she shia es} = 
12 51.8 1.2 45.5 5.5 90 = = ad 7 a zs O 
T3ueoe69 50.5, b5.ie US.5. .31.83) 31.8 - - - - 32.16 = 
Aeosa0) UOT HOs6, WS 432.02 - 65.5 62.0 55.3 Sh.9 202 = 
TSE 55.0 50.6) 6.0, W521. 3.69 - 67.6 63.8 61.0 55.9 .03 - 
NGeESSe SBete Oso, US.5, -S1'.92 =- 69.5 63.0 61.1 56.1 32.01 = 
17 kh 53.3 48.1 46.8 32.04 - 70.8 63.6 6.1 55.9 31.97 - 
18 55.7 55.0 8.7 6.2 31.57 - Wet 200, COs) 55.02 320 - 
19 55.8 55.7 8.0 h6.1 31.61 - (se) CRAY Coss Goss co 32.62 
20 5he5 She5 Sh.O 48.6 32.26 32.48 69.0 62.0 57.8 56.2 32.08 = 
Bose 53.45 S3ely 32.30 - (helt (6lc0N 59-35 S51 .07 = 
22° 53.8 53.8 53.4 53.6 31.80 - ose Ol sou Sila Doe .10 - 
23 55. She2 53.8 53.9 216 - face. 62.3) 59.9) 56.3 209 - 
mee) 152.71 5207 53-0 209 - 70.0 62.5 55.8 5Sh.9 B22 - 
25 57.2 53.2 53.2 52.9 = bard 69.7 62.7 56.6 Shel 32.28 = 
2655856 53-1. 53.8. 5L.3 Sil = = 5 = ps = a 
Zt Sood Sor Ehiash bilge oS so7h (35 elas! baa Sasbe seco) - 
28 58.8 56.0 WY. 51.1 ae = HaecOe Otel SS. Scie 32.52 - 
i - - - 63 - - - - - - - 
30 59.8 59.8 =: oat oll ong 63.7 62 28 52.7 32.0 C4 
BE COeW {59.0 Sl” S20, 3.92 - 

Meanvey Sy e21 52.6 9S tied - 3.60. 32.37 66. CL.6. Siedk Sites 32200 - 
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BARNEGAT LIGHTSHIP 39°45.8'N. 73°56.0'W Depth of water - 72 feet 
1957 
July August 
Temperature °F Salinity eae Temperature °F Salinity of 00 
Depth 
= ot 30! cor 70! or 70! or 30! cor 70! or 70! 
1 ©6339 62.9 52.9 Sls 32.48 a fia 03.0 50.5. O.dt peep ome 
2 65.5 63.7 - - S25 551 - Gleb 5ee 5 OSG) Oa S60 
3 67.5 Gy.5 53.6 52.8 = 33.21 69.0 49.5 8.8 8.6 2%.) = 
Iie 63.0.62,3) 5359 53°56 32.50 - 67.0 53.0 18.5, 48.3 6212) as 
5. 63.3 630d (S562 53.4 Asi - 10.7, 60.0. Ue.k 7.7, : - 
6 63.6 62.9 53.0 53.0 AN) - 72.1 68.3 9.6 9.1 32.58 = 
qd = 63.3 55.2 - 8 - 12.0 70.8 52.2. LB.h - 32.57 
8 - - - - 20 - 72.8 71.6 50.7 48.8 32.69 -= 
9 65.7 = 55.5 52.6 32.62 - 72.7 72.0 9.5 48.8 6205 
10 65.0 58.2 5Sh.0 52.0 - 32.13 73.0 71.0 50.4 9.2 63 
1. «68.0 66.0 She 52.8 32.66 = (203 TL.8 Sis5 WO. 269 
12 - 59.0 52.9 52.8 055 = 72.6 72.3 50.5 8.4 ol = 
13 - 55.8 53.7 51.0 053 = 71.1 70.9 69.6 52.4 32.36 
ly - 56.0 50.5 = 18 - 70.8 70.2 66.8 50.0 - 32.51 
15 70.0 52.5 50.8 50.8 226 - 12.0°" 70.8. 67.0. 8.8. 32.31ne— 
16 69.1 52.8 50.2 49.8 32.28 = aeSe 71a S70. Oat Pe virs 3 
17 «68.3 59.5 8.4 48.1 - 32.57 71.5 71.1 59.0 9.2 65 = 
18 69.2 55.5 48.6 48.1 32.31 - 72.0 71.2 50.2 u9.5 85 = 
19 70.0 58.0 48.8 8.1 eee - Oe Tl. 159.0 kos 77 - 
20 7227+ 58.0 Sl. $025 32.28 - 70.5 70.5 66.0 49.9 “hh 
21 ~ - 50.6 49.5 - - 70.9 70.5 63.0 h9.7 32.61 - 
22 - - 48.8 48.4 32.49 - - - - - - 
23. 66.5 63.7 7.7 47.5 32.46 - 70.4 70.2 70.2 &.5 = 
2h = - = - - = 70.6 69.9 69.5 62.0 32.19 <= 
25 69.9 67.1 58.0 9.5 - 32.62 70.1 69.9 69.9 62.0 cS hee 
26 «669.7 68.4 63.0 94 32.63 - 70.2 69.8 69.5 68.0 116 Xe 
27. «72.0 68.8 0.5 9.1 = = Tle (0<6 (Osd (00.7, 32:00 ame 
28 «671.8 69.6 8.8 48.2 31.92 - 70.4 70.2 70.1 69.8 - 32.02 
29. «72.2 69.6 9.1 48.4 32.06 = 10.1: 70.0 70.0 69.8 32.02. = 
30 70.2 65.1 49.1 48.1 32.52 - 71.0 69.6 69.1) 67.540 31.95 = 
31 «668.4h 64.0 7.9 7.9 - - 71.1 69.8 69.4 68.5 31.67 -~ 
Mean 68.1 61.9 52.0 50.2 32.41 32.78 71.0 68.1 59.3 She2 32.42 32.37 
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Table 1 (cont'd) 


BARNEGAT LIGHTSHIP 39°h5.8'N. 73°56.0'W Depth of water = 72 feet 
1957 
September ~ October 
Temperature °F Salinity °/oo Temperature °F Salinity °/oo 
Depth 

Day QO! 30" so! 70! 0! 70! Of 303 Sot 70! QO! 70! 
(ales? 69205 69.1 62.0) Sleli7 = 66 32220 ae 
2 - = - = - = 62 32.0 = 
3 Of - - - - = 61 ~ = 
In TZlo? FAL “Csic@. Fats} - 32.36 62 = a 
5 7lel 71-0 62.5 59.9 31.92 - = oS ra 
6 71-1 70.8 60.5 58.8 32.0h — ons an = 
i = - - - = - 6 32.0 = 
Crane) “(Oele = 570! 56.2) 32.08 - 6.05 Ai) co 
One On (aed! = (lO! SOs: 32.10 = 61 039 = 
10 - - - - - - 6h 38 == 
Ane 72 32 ehh 6, 0 - 
12 70 32.0) - 62 237 —Ce 
13 «72 008 - 61 38 == 
1, 73 200 - 63 os) 
15 71 ~00 - 62 6 « 
Owe (Al! 32.0h - 62 Ais 
aly fl 31.99 - 63 6 = 
ifs} Yak 32.0) - 63 8 «= 
alg) fal 200 - 62 32.41 = 
20 71 202 - - = = 
ak fal 10 = = 32.3 = 
22 2 210 - 61 32.38 = 
230) (2 216 - 62 - - 
ay = 32.28 = - = - 
25 66 - 32.59 - = = 
26 70 32.41 = = - = 
27 68 033 = = <4 = 
28 67 ash - - - = 
29 «67 2h - 56 32-7, = 
30 66 32.21 = = - - 
Sul 60 32.85 = 
Mean 70-4 o = 2 32.09 32.6 SS O o — 32 ody — 


* 11 Sep.-29 Noves Surface temperatures read from bucket thermometer. 
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Table 11 (cont'd) 


BARNEGAT LIGHTSHIP 39°hS BIN. 73°56.0!W 
1957 
November 
Temperature °F Salinity °/oo 
Depth 
Day QO! 30! sor 70! 0! 70! ol 30! 
1 = - Suel Shel 
2 - = = Csin(hs Sue 
3 «60 32.87 - = = 
57 8h c = = 
Sh Sy 32.82 = = = 
6 = = - eyo, bysioal 
aN 32.85 = baal Sale 
8 53 05 - 50.6 51.1 
9 653 «76 - 51.7 522 
10 52 289 = 51.8 51.9 
stk, Sak 88 = 51.3 51-4 
12 50 289 - 50.8 50.9 
13 «52 87 32.88 - - 
Wh 10) ° oh wat 48 e 8 8 e 8 
15 50 289 - 48.1 8.1 
16 50 87 - Mefecem ye? 
17. +50 289 - 46.8 6.8 
18 50 096 - Hi Gienlyan lt Brea 
19 50 286 - 48.1 4éd.1 
20 Sl 065 32.62 Issel iy/ate: 
yal 155! 055 - - - 
22 «55 28 - 46.9 47.9 
23 Sh 2 La ho. ak 6.9 
Apo rat - 7.0 7-1 
25 ho 053 = hae oo 
26 «8 053 - - - 
27 ~=~+50 26 =3263 48.6 8.3 
28 38649 66 - 48.1 79 
29) aod 32.14 - 48.1 7.9 
30 = = 48.0 8.0 
31 18.3 8.4 
Mean 52.0 = - = Bere (le Soe HO. 9d 
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Five Fathom Bank Lightship (Figure 12, Table 12) 


The warm conditions seen in December of the previous year 
(Bumpus, 1957) continued through January of 1957, and it was not until 
February that temperatures fell abruptly and become comparable to the 
mean. The minimum occurred in February with temperatures less than ))1°F. 
Throughout the spring temperatures were consistently above those for 1956 
and comparable to the mean till mid-May when they were higher. The sum-= 
mer maximum at the surface probably occurred at the end of July with 
readings greater than 7)°F. 


The bottom maximum which surely occurred at the time of the 
autumn overturn was missed. The intrusion of cold bottom water in late 
June and early July was accompanied by a drop in surface temperatures 
both here and at other stations. 


During January, February,and December, salinities were somewhat 


below the 1956 readings; for the other months they were appreciably 
higher, showing little difference between surface and bottom values. 
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Table 12 


FIVE FATHOM BANK LIGHTSHIP 38°W7.3'N. 74°3h.6'W. Depth of water - 87 feet 
1957 
January February 
Temperature °F Salinity °/oo Temperature °F Salinity °/oo 
Depth 
Ste 0! 30! Sot 85! oO! 85! Qo! 30! So! 85! ion 85! 
1 53.8 53.8 53.8 53.8 32.62 = 42.0) M2. 2.2 hes 32.87 s 
2) 5255. °52.5 52.7 532 32.2h = ols) jobs} ainls) aikas) 32.85 = 
3 50.8 50.8 52.1 52.5 32.06 = eh ean nen Fey 33.05 = 
h 49.5 19.5 9.5 9.5 32.89 = WG“ hee ie) © ney) lined) 33.0) 33.05 
5 9.5 9.8 50.3 Sh.O 30.90 = LOR2e Ut On es Queene 32.9k = 
6 51.2 51.6 51.8 51.9 32.33 = OES 27 MARTON e 7, 93 = 
( Sios} Galas) Galas) Galan Sui slash [ies s\ "heen igen Kes 82 = 
3 Sop2. 5052 Boyln Gilyo) 32,22 = ho.6 hO.S hO.5S 0.3 681 = 
9 9.2 ho. SLO SL.S 31.82 = 2.0 2.0 h2.0 11.5 Srp % 
LOHS.0) 49.3) 50. 50.6 Ble = sti) Selo, Slings Sieat/ Shh = 
11 49.5 49.5 9.6 h9.8 32.h2 = 2.0 2.0 h20 11.9 as seoae 
OR eiOm tel Si.a) 5250 31.92 S 39.8 39.8 39.8 ho.0 = oul - 
HOPES 3 SUi.3) 52.3) 52.9 32.22 = 39.6 39.5 39.5 0.0 50 - 
dh 49.3 49.7 50.0 50.9 Sasi Sash sats Sob sic? sont ohh - 
15 - - - - Ssjoat - 39.6 39.6 39.6 39.8 -60 = 
16 50.9 50.9 50.9 50.9 BB W2 = BOON HOLS) HOS) WON? 265 - 
M7 LOS2) 9.2) “9's2) “Lo <2 32.78 - ho.0 4O.O0 hO.o 1.2 32.65 5 
Ts) Mhsls)  Uhlas)  Thtshos} )hiéhas} 32, 87 = LOZOMOLOM NOSO. hte! 33/03 re 
19 Wook OW book 9. 33.28 = ho S = = 33.21 = 
20 49.9 9.9 9.9 5So.1 33.33 - Re) = = 32.89 es 
21 - = - 31.55 33.19 0.0 ho.o ho.o ho.o 9h & 
22 = - - 33.8h = hogs. oes shoes =)oea 90 = 
eam lifes ‘ited: 50.3) S09. 32.146 = HOSS NOLO oss Misa 85 x 
2 #u7.8 7.8 7.8 50.8 32,33 - LOT DO SHONSs som, 56 é 
25 48.2 8.2 8.3 8.8 32.50 - ho.9 ho.S hO.5 ho.6 59 = 333.00 
26 8.0 h8.0 8.3 9.7 32.55 = W1.0 hO.6 hO.6 ho.s 58 = 
27 hS.1 48.1 49.1 50.3 32.5h = BOOMs .O) 43950) =39n2 59 - 
20 HBeOe NBs! eels USORe BA e5Ome 82.025 Mano Or MOF Miko 32.96 = 
29) li7e9? Ue. 90) 98 32.6 2 
BOM S02) 5OsIs SOs S02 32.95 a 
spl h9.2 h9.2 ho .2 h9 .2 Beno cg 
Mean 9.5 9.6 50.5 50.8 Bee 5O mse ON Our a On sO. —HO.e Bai saaerl 
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Table 12 (cont'd) 


FIVE FATHOM BANK LIGHTSHIP 36° 7.3'N. 7034.6 'W. Depth of water - 87 feet 
1957 
March*™ April” 
Temperature CF Salinity °/oo Temperature °F Salinity °/oo 
Depth 
mites el 30! So! 85! 0! 85! 0! 30! So! 85! 0! 85! 
1 10.5 hiss b.5 11.6 = = LOST 2s (a le. > 03.0 32.23 - 
2 rs = x ~ ms = = = e = = ~ 
3) ca = a be =. a 43.8 43.9 43.7 43.7 B20 — 
h Wa.5 W2. Wek Wed - - a ~ = = é 
7 ho.5 ho. 0.9 = = = = ef S - 2 
ee! BS ge a iow hig"..2 | een Sooo 
8 - — o — bee = 5.5 Wh.6 bh.6 hhes Bice = 
9 a = - = ~ - s - = o - - 
10-= = S - - - hhs0. 63.6 43.5 h336 «32.304 = 
112 40.4 O.1 40.1 0.0 = 45.7 45.4 5.0 5.0 32.57 32.h7 
12 19.3 hO.5 hO.5 0.2 = 45.6 5.0 lye dbe1 31.50 = 
13 ho.5 39.8 39.4 - SAL = = = = zs = - 
1h 4o.7 oO.’ 4O.2 hO.1 269 = = - = S = 2 
15 i.u ho.9g oy = 61 = 6.0 45.9 5.9 5.9 33.00 = 
16 41.0 ho.9 40.5 OS 69 - 6.3 6.2 6.0 46.0 32. 9h = 
17 43.3 42.2 W108 1.2 262 = 6.0 46.0 6.0 6.0 32.78 - 
18 . 2 = = 32.91 ee 6.7 6.3 45.6 45.6 32,12 - | 33 
19 a = ws a s = = . = e = i 
20 = = = ss a = = = = 4 
21 = S = = = ae 8.2 46.8 6.8 6.5 - - 
20 12.3 hese Wy2.2 hel 32.6 - hoo? 8.3 “h7.2.7 es2 - - 
23 12.3 he.? e.ke heed 48 32.66 = = = 2 S 
2h 43.3 2.8 hak 22 ol2 = * = = z 2 = 
25 258 Web les8 256 355 - = = - = = = 
26 2.5 2.7 42.6 2.6 36 - h9.8 49.l 7.6 L7.h 32.74 32.91 
27, 2.6 h2.k 2h - 029 - = = = = a = 
28 2.6 2.4 b2a1 42.1 32,22 = 53.0 9.6 48.1 7.9 32.50 - 
29 . _ = = = = Shek 47.5 47.5 U7.k 325 53 - 
30 2 = = eS 2 = 50.2 48.8 47.7 47.7 - - 
31 0~Cie - - - - - 
Mean 42.8 19.5 W.h 1. - - 7.1 46.1 5.8 5.7 32.43 » 32.83 


aes 1 Mar~13 June: Water in BT bellows - Temperature values scaled from length of traces. 
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Table 12 (cont'd) 


FIVE FATHOM BANK LIGHTSHIP 38°L7.3'N. 7h°3h.6'W. 
1957 
May* 
Temperature °F Salinity oF (oe) 
Depth 
Day (ol 30! con 85! Qo! 85! Or 
I= Gooik his Irs 4o) jhislso) sear} = 62.4 
Ceol, Ol l.6 eB.0) y 32572 - 62.6 
3 = a = = = - 61.0 
h 51.0 50.6 50.6 50.4 32.59 - 62.7 
5 51.3 50.8 50.6 50.4 57 - 61.2 
OS SOG Fg "ENG Boas sit - (Max 
i 51.2 9.9 48.3 8. 32.42 - 62.3 
9 Sit 53.7 SO. 8.9 32.08 ~ 32.98 - 
10m 55.3 53-0 e502 Weed SLh7 = 61.3 
da S62) 55 ohB.1  h7-8 8 - - 
2m 56.9) 955.0 e 52.1 219.0 81 - 65.1 
13. 56.4 51.1 50.8 50.0 silt - = 
UW 57.0 h.9 50.8 50.2 31.93 - = 
15 57.2 56.0 51.0 W.1 32.05 = 66.5 
16 58.6 56.9 5.8 9.2 31.89 33.18 - 
aly, 56.6 53.1 52.2 9.9 32.3h =. 70.2 
18 56.6 Shel 51.5 50.6 «39 a 72.0 
19 57.2 57.1 53.0 90.9 32h oe oe 
20 Ss z BS e as = = 
21 55.2 55.1 55.0 5Sh.9 32.28 - 67.5 
22 - - = 5 = = 
23 56.8 56.1 55.1 55.0 32.0, 32.19 (At 
2h 57.6 55.8 hed Sh 9 32.08 id 17323 
25°, 58.2 56.8 55.8 55.5 33.00 - 72.3 
26 5959 56.7 55.9 55.5 32.12 = 73.4 
27 60.0 58.0 SS ely She9 Silos} — a 
28 60.6 59.8 55.9 a Atel, _ a 
29 60.8 G.5 5.6 52.6 31.96 - 67.7 
30 GUS8) 160158 568 ©5359) 632.0) 31.07 67.7 
Sil Olan, Cos Sifo? Ghat) sedeo - 
Mean Gags} Ghigo’) “Giacs) Gills} seal “seas 66.4 
%* 1 Mar-13 June: Water 


in BT bellows - Temperature values scaled from length of 
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Depth of water = 87 feet 
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Table 12 (cont'd 


38°7.3'N. 
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Depth of water - 87 feet 
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Table 12 (cont'd) 


38°7.3'N. 


September 
Salinity °/oo 


Temperature °F 


30! 


so! 


1957 


15 


7h? 34 .6'W. 


Temperature °F 
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Table 12 (cont'd) 


FIVE FATHOM BANK LIGHTSHIP 38° 7.3'Ne 7h 3.6 Depth of water - 87 feet 
1957 
November December 
Temperature °F Salinity °/oo Temperature °F Salinity °/oo 
Depth 
Day on 30! Sor 85! or 85t QO! 30! So! 85! or 851 
1 - = - - 32.86 = =- - = - = = 
2 58.2 58.2 58h 58) 66 - 53.1 53.1 53.1 Sel.) 335300 
3 5902 5902 592 5922 -67 = - - = - = = 
hh 59el 59-1 59-1 59.1 62 = 52.1 51.9 51.9 5169 32-9. [i= 
5 58.8 58.8 588 58.8 60 = - - = = = = 
6 58.8 58.8 58.8 58.8 Ol - 50-2 50.2 50.2 50.2 33-1) = 
7 58.2 58 ab felqil = 262 — 50.3 50 y 50.6 50.8 32 87 = 
& 56.9 56.9 56.9 56.9 ae - Sion Say, Sled SO 33.0) e 
9 - - = - “16 = - = - - - 
10 58.0 58.0 58.1 58.5 90 = - - - - 
TSS Tel Sel! Ofek: Siva: 88 = = - =- - 32-76 
120 =«- - - - 86 = - - - = 32.76 - 
13 56-7 57-0 57.0. Svel 86 = - - - - 33.12 33.08 
VW, 56.8 56.8 57.2 573 87 33-05 = = - - 33.28 = 
Se (S70! wSiee Sse Silee 85 = fee Uso) Hoek Ybes, 325699 — 
16 - - = - 66 - 703. W7-h U7 7 32.89 = 
yi. = - - _- 32.79 = 48.2 48.3 8.3 33-2, = 
18 56.2 56.4 56.9 57-1 33.02 = 46.6 6.9 6.9 - 32.78 - 
19 57-1 57-1 57-1 57-1 33-00 - 7 W7ey Wel 32.081 32.03 
20 57-0 57-0 = = 32.96 = 48.7 48.9 18.9 48.9 33.19 = 
21 56.9 56.9 56.9 56.9 32.98 32.97 - - = - 32.89 = 
22 57-0 57.0 57-1 57-4 33-02 = y8.4 48.8 9.9 = 33-09 = 
23 56.6 56.8 56.8 56.9 10 -« 48.2 49.5 h9.5 49.7 33-1h = 
2h S604 56.7 56.8 56.8 Pili aes 48.1 9.9 506 = 32.80 = 
25 56.4 56.8 56.9 56.9 226 — 9.1 h9.1 9.2 50.3 33.29 = 
26 = - - = 33-07 = - - = - - - 
27 = —_ Ss = = a= 8 ol 48.6 8.9 9.0 B3ece = 
C6 Poo Cm bose) Pooe(s Soe Weooe20 Di owed - - - = 08 = 
29 55.8 56.1 56.1 56.1 226 - - - - 33-07 - 
30 55.9 55.9 56.1 56.2 33015 = 4768 47.8 47.8 7.8 32-71 = 
eo 7-6 47-6 7-7 48.1 - - 
Mean 5762 57-3 57-4 57eh 32-90 33.10 48.9 lW9e2 19.3 9-8 33-00 - 
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Winter Quarter Lightship (Figure 13, Table 13) 


From March through July surface temperatures exceeded both 
the mean and the 1956 record. The maximum occurred during the last ten 
days of July, followed by a drop and a second slight increase in mid- 
September. Autumn cooling was slightly slower than the mean and com= 
parable to 1956. 


Minimum temperatures of less than 1°F, both surface and bote- 
tom, occurred in early March, and were slightly above the 1956 minima. 
As in 1956 the thermocline started to develop in April; warming, how- 
ever, of the entire water column had begun a full month earlier. 


The bottom maximum of 66°F occurred in early October at the 
same time as the autumn overturn and was 2° warmer than the 1956 bot- 
tom maximum. An intrusion of relatively cold bottom water occurred in 
September and there is evidence of a similar intrusion during July. 

(The site of this station is apparently over a steep slope and the maxie- 
mum depth of the BT trace changed when the regular lightship was re- 
placed by the Relief.) 


Surface salinity showed a minimum of 31.79 °/oo in mid-May and 
a maximum of 33.29 °/oo in mid-March. These values are higher than those 
in 1956. Freshening through runoff was later and less extreme than in 
the previous year. 
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Table 13 


WINTER QUARTER LIGHTSHIP 37° S55'05"N, 7°56 10lw, Depth of water - 96 feet 
1957 
Janua ry" February” 
Temperature °F Salinity °/oo Temperature °F Salinity °/o0 
Depth 
Day 0’ 30' SO" 96! 0! 96! O' 30! 50! 96: 0! 96! 
Deehoe3> LO6? Uo9  ho.8) 321562 = ns}s0) Ins eab lrs\sab [hGial 32. 8h = 
2 48.2 48.1 48.5 8.6 9 = LSKON SL Sel. Uss9 32. 8 - 
$s) [hype Neal Ins abe {hth ab he) Be eol= Ah al nha JAR ak hes) 33.06 = 
Ih Trfs\eal Phfshsak Jags} sal) Urfsjoah 67 - h2.5 42.8 bh.3 5.9 B25 - 
5 h8.4 h8.6 48.6 18.6 86 = Seca 2.0) 550 .03 - 
@ Ine Miss) Liat tha 61 = Whe8 4hy.8 W.8 bh.8 32.28 = 
OSC MOHOLn el Tred wuiTel oS - Usoe is. 7) elle) Hl O! 33.09%" 33207 
8 45.8 h6.0 6.1 h6.1 53 - - - - = .29 - 
9 5.7 6.1 46.2 6.5 43 - Whee nhge ies aah 33.25 - 
lo 45.6 5.6 5.6 7.0 BN S257) ese le) shhe2s elves 32 91 = 
12 45.6 45.7 45.8 46.0 250 - - - - - 33.2h - 
Poe Se Sel” USs2 Useh AT = = = = = 09 - 
13) hh.3 bWo.8 5.8 h6.9 ash - N2SOP Ay Queneely i253 ssh silyl 
Wy b.9 bho 4S.1 45.7 253 - h2sOweh2.0) sh2eu - Sis joiks} - 
15 Whe? bbeS Whos Lh.g B 2573 - ralsts) Trak} tralgo) fiecal 32.9h = 
Gna = = - - Sale - - - = 33.23 - 
ites Lule s) Upliehy lier 32 eel) 32).69 a aed role a7? 21 = 
18 ho. ho.S ho.6 40.7 .85 - Nal8) Tiss Traiger Wet 213 = 
19 0.9 12.6 h2.7 = 262 = = = = = = 
20 2.12 lho bb.2 45.8 230 = Lp ea) shall 9 Shale 16 - 
216 38.2 39.3) (10.8 = 230 = = + 3316) 33226 
22 3 S S = 3h - HOSBP HOES Vaso. Uhl 32.85 = 
rey Shih) « [Whats This © hese) 81 a = = = = 32.9h - 
au uhs6° Wb.7 hh.g 45.3 ey Ssh mag nlaG ahalsy) ease 33.02 S 
25 he Uh.6 ls 8 os » 8h = - - = = 32.66 5 
aS). (Wha heal hee alhihs G5 oy - Ko. Ile Nake? eo) 66 a 
yp) Iie) dithaal heal nsat . 8h - 39.4 39.0 39.1 39.2 53 - 
28 43 - - - 76 = 8 1.8 WB hig §=632.94 33502 
2s) {hes [hese Whask— Gas} ss) - 
30 Whe2 boed bh.5 h.8 8h - 
BaeS.9) so hha ie SRO Sase)5} 
Mean Uh.8 45.1 5.4 6.1 32.66- seeth  U2al Neck h2°6  h3)i2 32.92 33.10 


* _ Jan uth through July: Water in BT bellows - Temperature values read from 
proportional length of trace. 
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WINTER QUARTER LIGHTSHIP 


March” 


Temperature OF 


Depth 

Day 0" 30! 
Teabee 938.2 
Pr luo sini? 
3 eS t.7 
h 40.0 40.2 
5 39.4 39.7 
6 0,0 ho.o 
TeLlOsr Quel 
8 Taal bu.5 
O> 2200 Hi2.0 
10 37.3. 3733 
11 0.6 0.5 
a2) itso 2 
13 42.0 2.0 
The G2 72 Slee 
15 39.5 38.8 
16 43.2 29 
17. 39.9 39.8 
18° 13. 4335 
19 lb.2 43.9 
20 ho.k hod 
Aa ee eas 
PorehOgG, lide, 
23 «2.9 2.9 
2h 43.1 43.0 
25 3.0 2.9 
26 h2.k 2.4 
a 2.0 2,0 
2 = 


ins) 
\o 
Hed 
iy) 
ee | 
fe) 
= 
ine) 
ine) 


Sly ihisyal 13.1 
Mean 141.5 11.5 
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Table 13 (cont'd) 


37°55 'OS"N, 74°56 tow, Depth of water - 96 feet 
1957 
* 
April 
Salinity ° oo Temperature °F Salinity °/oo 
0! 96! 0! 30! So! 96! 0! 96! 
33.45 - - - - 33.19 - 
20 - 43.4 43.7 13.8 bho 226 ~ 
33.04 - - - = = .02 2 
31.87 uheS 4b.7 Ub.ob bho 209 91 3320u 
33.30 = a = a = 18 = 
30 a 45.0 45.0 45.1 45.1 33.06 = 
e025 ©3360)" ho.3" to.3 1533 eos 32.57 - 
220 2 - 45.4 4S. 45.6 58 = 
56 bz hs 8 45.8 45.9 6.0 oT ad 
33.22 = 46.0 6.0 6.0 46.1 89 - 
3h. 04 - 6.4 46.2 5.9 6.0 32.62 32.89 
32.25 - 46.7 46:7 46.5 46.0 33.0 - 
33.49 - - = = = 32.68 = 
58 33.99 - - - - AS? - 
9 - 46.5 46.5 h6.5 6.7 70 = 
036 - 7s) On? HO.O 2 Wiad 62 = 
spmein - hed 43.9 43.8 bho 64 - 
Bes 52 bay 7 7 7.3 life 7 ods 255 33.25 
33.34 0 = - = = ecco 
oy - 9.0 7.3 6.9 47.0 li? - 
oS = 33.45 = 9.8 «48.2 46.5 46.6 42 bs 
327 S 50.1 50.0 = h7.0 Ao - 
30 = = = eS = 029 - 
205 = S163 “hO.3" 7.8 755 2h - 
225 = 53.3 49.3 48.1 47.8 Bo 6c 5 eae 
22 s 52.0 51.9 8.6 7.5 31.85 - 
33.07 - 54.0 48.4 7.8 7.0 19 - 
32.98 33.31 50.1 48. 7.7 47.0 yan = 
97 = a O2e7 ey nels .09 - 
32.36 = = = = = 31.48 - 
33.30 - 


33.17 33.34 7.9 47.2 b6.4 46.3 32.47 33505 


== Jan 11° through July: Water in BT bellows - Temperature values read from 
proportional length of trace. 


Table 13 (cont'd) 


WINTER QUARTER LIGHTSHIP 37°55'05"N, 7h 56 t0h"W. Depth of water - 96 feet 
1957 
May” June” 
Temperature °F Salinity °/oo Temperature OF Salinity °/oo 
Depth 
Day o' 30' Sot 96! 0! 96! O' 30! Sot 96! 0! 96! 
1 %.3 55.2 50.1 8.3 30.4h - 63.8 60.1 58.5 56.2 Bwasy/ - 
2 55.0 54.9 53.4 8.2 S525 sai = sh Sela bya Gyan pi 
3) 1h Wi i7so). Thea, 32.9h = = = = - 10 = 
kh 51.0 50.8 50.5 49.9 33.04 = 63.0 60.0 58.8 58.7 32a hah = 
5 50.9 50.8 50.8 50.2 32.8), = ~ = = = 31.70 
G) Gos  Sogs) bose IIa) Shean é 64.0 62.2 61.9 55.8 Saisie. S510 
7 52.3 51.0 50.8 50.1 32.78 = = = = = = = 
8 55.1 51.2 51.0 50.9 31.76 — 63.8 63.8 63.7 oe 32.8 a 
9 5656) 53.58) Sil. 50.9 le 32,53) Giles Gil Gils Gils - 80 = 
OT Seo Shee S2e7. Sled ~50 - Gila? ilo Glo GlS . 89 - 
Se Tee. SOs aul 31.75 = 62s GIG GeO 6220 .85 = 
U2 570) 50). 52.5 50.3 - = 6359 63-3 6258 6Nclr 32.69 - 
13 58.6 57.2 50.9 50.6 31.50 Ss Gos C246. Gila. S750 31.88 31.91 
1, 59.7 56.1 51.8 50.9 63 = CEG BOSel 1622 = 299 = 
TSE OORSe 59.38 53.05 51.0 -76 = 63.8 59.9 58.8 57.9 31.97 - 
Is) Sl 5s} TOSS Geigal iojal Bie88) 33/523" 1633) 6056 S720) SS.) 32.37 - 
ek Se Sele 51.0 32.00 = 69.8 60.2 58.2 5h.7 B2BO5 = 
MONT SOE Gly SOs 57.2 = SLT 32.10 a! 67.0 62.0 59.3 5h.3 31.69 - 
19 59.8 59.8 59.3 51.0 31.32 2 67.5 62.0 60.1 56.h 31.91 - 
20) GOLdE 59-76 S-9 52.8 32.15 = 62.8 61.7 60.0 53.0 Z2209 33620 
21 58.0 57.2 56.3 55.2 .88 2 ALSO) Ghe® Giga Bei3) 32.00 o 
2256.0 50.20 56.0) 1155.3 a3 = 66.6 63.4 60.8 32.00 = 
23), S7a3 55.8 * 55.0 © 5k.3 ET? 932885 = - = 31.91 = 
2eepee SET ST.k OSle2 silat = 69.1 61.0 58.6 52.1 32.18 = 
25 9.7 St.8 56.7 ° 54.8 .20 “ (alte Ole 650.0) 52am .02 - 
26) 605  Soee= 56.68 = 55.0 .28 S 70.0 59.6 58.0 51.6 »10 = 
2p Giles) Ons Bro Esig2 30 = (SON SBee) S540) 5358 AO) .5 S}5\5 208) 
28° Gilley 6023) 57.0: 15226 Soul = 3OQ CO? Shes S266 32.17 - 
2s) C240) Gras Bolak . Gis}55) oop = 66.8 59.4 53.0 51.1 31.94 - 
30 62.0 61.3 56.9 5h.6 B30) 33204 6626) Sut8) 5250 5129 32.19 - 
Bl 62630) 59.85 55.2 55.2 32.33 - 
Mean 57.7 56.6 53.8 51.6 Baal SBECBE WGOrds 6leis (SOkIe 15557 32.16 32.85 


Jan yyth through July: Water in BT bellows - Temperature values read from 
proportional length of trace. 
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Table 13 (cont'd) 


WINTER QUARTER LIGHTSHIP 37° 55'05"N. 7h°S56'0 "Ww. Depth of water - 96 feet 
1957 
July August 
Temperature °F Salinity a) fete) Temperature °F Salinity °/o0 
Depth 
Day QO! 30! So! 95! QO! 95! ot 301 Sor 75! oO! 95! 
1. 70 - - “ 32.31 = - - - - = 
Oy al - = - 32.35 = = - = = = 
Bre - - - - = - - - - = 
h 69 - - - - s - - - - - 
5 6&9 = - - 32.38 = - - - - = 
6 68.5 = - - 289 3.21 - - - - as 
7 68 - - - 67 = 7.6 73.8 55.5 - 32.62 #5 
8 68.5 - - - ate ha Tue3 59.5 55.2 - 32°07 a 
9 71 62 69.7 67.1 52.1 - - = 
10 70 stall i 73.9 70.0 53.5 51.3 32.82 © 
11 70 Ale sisiosh) 73.4 68.8 58.4 53.9 86 zs 
12 70 Th = 70.9 66.1 52.7 52.5 285 33.22 
ig) yal 82 5a 71.8 62.3 55.0 %.5 32.9) a 
wh Wz 62 - 7.9 70.8 61.1 5.8 33.00 
2 2. = 71.8 70.5 Sh.2 52.2 32.87 - 
16 72 68 = (tio (eat Sisk Galas 296 - 
Ey ise 67 = 71.1 70.1 62.3 5.0 276 - 
Is) (3h, 555 (Ge) sisiosts 71.6 66.6 56.8  5Sh.1 32.88 - 
19 7 on = - - - - - = 
2 =TheS 64 - - - = 32.68 - 
21 75.5 6h = 70.7 69.6 67.5 57.6 -65 32.95 
22 TIE oly = 70.7 68.7 67.6 58.1 66 - 
os) Y(s! ol cs TALE YASS) eid) sn 64 = 
2h 73 Aey/ = 71.9 71.8 70.4 67.8 SON = 
25 7h.5 55 33.29 71.7 71-6. 68.2 67.5 8) - 
26 75.5 -69 = - - - - 366 32572 
27 75 -60 - Tied 69.7 67.1) 66.0 68 - 
28 75.5 Belele = 70.0 69.7 68.9 67.5 oth = 
29 76 =33 = 71.9 70.7 68.3 68.0 81 - 
30 76.5 Asie = 71.9 71.3 69.1. 68.8 82 - 
31 76.5 32.13 = 71.8 69.9 69.1 68.6 32.82 - 
Mean 72.) SyOoSh)  Sisigbif/ 72.1 69.2 61.7 59.6 32.77 - 


1-31 July. Surface temperature read from bucket thermometer. 
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WINTER QUARTER LIGHTSHIP 


1957 
September October 
10) 
Temperature °F Salinity /oo Temperature °F Salinity °/oo 
Depth 
Dayar ON 30) 50s 7 5it O! 75! of 30 Sof 753 0! 75! 
1 let (0.2 Gh G7 32602 = 66.1 66.0 66.0 65.9 32.69 = 
a Tah Gigs Geaeal Gsloal os) SoZ 65.9 65.8 65.8 65.4 32.71 3 
3 WLS aS oe 6852 a3) = 65.8 65.8 65.8 65.6 - ul 
h 7h.8 69.5 61.2 &.9 -70 z 65.8 65.6 65.5 65.5 32.69 ps 
GB Als) “Woah Gs5e)  o 66 - - 5 - = - = 
6 Ws2 Wot Glo SOHO -70 - = = = = = Fs 
7 “Oot Wout Ghot S70 69 - = a = = - = 
8 WO Wo Css Gh 32570) - 66.9 66.8 6.9 66.7 32.61 = 
9 70.9 70.5 69.0 = 33.06 32.70 66.3 66.1 66.1 66.1 -78 _ 
10) TAl52 [Oo GheSe Geel sees} - (Not, Ces Cac esr 91 a 
Mal, YR) 06S) Gi/do) alae °710 = = - = - 267 a 
lp “ald 55 Ches}) co 59 - - - - = 016 = 
als} 72.5 68.1 62.5 57.8 259 ” 65.9 65.3 65.4 65.3 (ts) = 
Wh leo) Yale Yolo3} — eis0) hI = - - - - -76 = 
15 (hisal 70.5 69.0 55.5 An = = = o _ e718 = 
16 73.9 72.3 59.8 55.8 52 32.60 - = = = a3 x 
aly Th.5 7.0 66.5 55.5 32.69 - cas =. 3 - 218 = 
18 == - = - - - - = = = ott Ee 
WS) FIL Ylots Cath yee S670) = - = - - oth S 
20) Woh Tee Gilde — Sail 70 - - = - - 78 2 
21 71.9 70.9 68.8 65.9 62 - - - - 218 = 
C2 Ouaj els GyeOe 5859 62 = 64.8 64.4 Gy. 64.6 oth = 
23, = - - - 069 32.85 44.3 4.2 64.0 6h.0 oth a 
imate) 69/09). 69st Gly. 5 63 = Glie63=9) 63-91. 163-95 32 ean 
25 69.5 68.9 67.8 65.h 80 - 63.0 63.0 63.0 63.0 33.08 = 
A gah Ele) Coo CBZ 075 - = - - - - x 
27 66.8 66.9 66.9 66.8 ois = - - - = = = 
28 66.8 66.8 66.8 66.8 cat - - - - - - as 
29 66.9 66.9 66.9 66.9 32.78 - - - - - - = 
30 «= - - - = = = = - = - = 
31 61.8 61.2 61.2 61.2 32.99 Ss 
Mean 71.2 70.0 66.1 61.8 32.65 32.72 65.2 65.0 44.9 64.9 32.77 ~ 


Table 13 (ccnt!d) 


37° 55'059N. 7h°56'0)"W. 
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Depth of water - 96 feet 


Table 13 (cont'd) 


WINTER QUARTER LIGHTSHIP 37°55'05'N. 7h°S6'0,"wW. Depth of water - 96 feet 
1957 
November December 
Temperature °F Salinity °/o0 Temperature °F Salinity °/oo 
Depth 
Day oO! 30! So! 75t on 75! QO! 30! So! 75! or 75! 
1 = = 3 - - 56.2 56.1 56.1 56.1 33.09 = 
2 - - - - - = - - - - 235. = 
3 60.0 59.9 59.9 59.9 33.12 7 56.0 56.0 55.9 55.9 6 = 
60.0 59.9 59.9 59.9 el - Boe S520. 5508 5528 33.35 = 
Paes ee See eis) isi) 02h - - - - - = = 
6 = - - = «12 - 52.0 52.0 52.0 522.0 32.9 = 
7 59.1 59.1 59.1 59.1 «17 = Su.0 52.6 52.5 2.6 32.9 = 
Ooi) a = - - +20 - Ses Seo Sue5 Sys9 33623 8 = 
9 59.0 59.0 59.0 58.9 025 - 53-0 53.1 53.6 5h.1 32.78 = 
10 ons ae os ce 022 = iad = i _ 288 = 
ab ieyinys  GHinee Swe yi sc3 = - - - - - 88 ms 
12 - - - - od. 2 - - - - 285 ra 
13) = - - - Palo ie 50.7 50.7 50:7 50.7 32-85 Ele 
Diy Siok Sie Died SiO 016 = 51.8 51.8 51.8 Sainish Sine = 
15 - bas = = ale) - Sle 51-4 51.5 52.5 0 - 
16 Sed oie ebeO be nals! = 50.5 50.3 50.6 50.6 SO) ee 
7/6 = - - - oes Ss Gaisal plea lea) Gain CL enka 
18 = = = - «20 = 50.6 50.5 50.5 50.6 33.30 = 
19 = Bheo (st oe 12 - 49-5 49-6 49-6 9.6 32.91 32.96 
20 5767 5763 ST ST oly 022 - 1958) 50.0)" 50.9) Sil 33.19 ae 
21 = = — a es) 51.0 51.0 Die 53.3 015 - 
2a SiieleeDilel soiled. (Sile5 08 - 50.1 50.2 52.2 52.8 33.02 = 
230 Siliele bile Bice. Oiee ell - 50.2 50.2 50.7 52.8 32.97 = 
2) = - - - eel - Fala calarasicor  Ssine) siicaly/ 
a 570.0 56.9 56.9 57-7 eh = 50-9 50-9 50.9 50.9 33.36 - 
2 — = — = e io i — — _— bas - 
27 5663 56.2 56.3 56.2 Oh - Bile ee Silla we Siltae. Gila, sisiosy/ = 
28 56.6 56.3 56.2 56.2 33.12 - Lala alice eiculish as asulas sl\9 om 
29 Poel 5 (60 5150) 5 20" 32.96 = Dll bie. Sites 513 u5 
30 56.8 56.8 56.7 56.8 32.99 - GOs7 50s 50s % | SOa7 Aes} = 
Mean 57.8 57.8 57-7 57-8 33-1, = 51.8 51.7 52.0 52.3 33.16 = 


Chesapeake Lightship (Figure U4, Table 1) 


Temperatures showed a minimum, both surface and bottom of less 
than )}2°F in mid-February. A month later a false thermocline appeared 
briefly when relatively warm and much fresher Chesapeake Bay water ar= 
rived at the station. Ten days later salinities returned to their pre- 
vious level (ca. 32.0 °/oo) and the water again became isothermal, 
though about 1° warmer. A similar sequence of events occurred in March 
of the previous year. From the end of March to mid-June warming was in 
advance of the mean and the 1956 record. A surface maximum of greater 
than 76°F occurred in July and August and again in mid-September. 


At the end of August the thermocline was destroyed, bringing 
water of greater than 72°F to the bottom. During September, warm water 
of lower salinity from Chesapeake Bay produced a second thermocline, 
which in turn was destroyed at the end of the month. This sequence of 
events created bottom temperatures of greater than 70°F and maintained 
them for a full month. 


The intrusion of cold water at the bottom in July was more pro- 
nounced and of longer duration than was a similar penetration a year 
earlier. Bumpus observed that the 1956 intrusion followed a period of 
preponderant strong southerly winds which tended to move surface water 
offshore and allow this encroachment of colder water at depth. Similar 
conditions prevailed in 1957. Winds became predominately southerly and 
southwesterly in mid-June, when the intrusion first appeared; in mid- 
August northeasterly winds prevailed to pile up surface water and force 
a retreat of the colder bottom water. During the last 10 days of August 
northeasterly winds became even more prevalent and temporarily destroyed 
the thermocline. The first three weeks of September showed winds again 
mostly from southerly quarters, during which time warm fresh water from 
the bay flowed seaward and created a weak thermocline to 0 feet. During 
the last 10 days of September strong northeasterly winds accounted for 
the destruction of the thermocline. 


Salinities, both surface and bottom, while showing the wide 


fluctuations to be expected here, were nevertheless generally higher than 
those of 1956. 
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CHESAPEAKE LIGHTSHIP 
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J anuary 
Temperature OF 
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Table 1 


36°58'07"N, 75°h2 to2"W, 


IY) 


Salinity °/oo 


QO! 65! 0! 
31.89 - 43.0 
32.06 o 42.8 

nO? - 42.9 
32.35 - h2.9 
Bime27 = 2.6 
32.67 - - 

359) 32/058) izle) 

263 - Meee, 
32.80 = = 
30.9) = hO.0 
33.59 ad = 
32.59 - - 
33.92 = = 
32.86 3.26 £: 

265 - - 
32 .76 = hOo.5 
33.0) —? oa 
33.63 - 1.6 
32.02 = 1.8 
28.89 = 2.5 
Ai. ess jie) 
B25 5)5) - h2.3 
33.35 = 2,2 
S255)5} - 2. 
Bi2n39, - h2.1 
32 Lh bay 43.2 
34.19 - h2 9 
S521 - - 
32, 6 = 
32.76 32.0 
32.58 5 
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Table 1) (cont'd) 


CH&SAPEAKE LIGHTSHIP 36° S8'07"N. 75° 202m, Depth of water - 65 feet 
1957 
May June 
Temperature °F Salinity °/oo Temperature °F Salinity of 00 

Depth 

Day ot 30! Sor oot QO! 65! Q! 30! Sor 55 or 65! 
ole Sae Slog) 50.6) Sil. 5 29.68 32.3) 67.9 63.6 61.2 60.0 30.72 “ 
OeSobis 5206) S252 Sie.2 32.38 w 68.5 65.0 63.4 63.3 Soka fiat = 
3 57.8 57.2 56.9 56.6 32.51 2 69.0 64.0 62.9 62.9 Ron i 
I Sah Gian “Sah sah 32.69 - 68.7 66.6 65.) 65.3 ott Rs 
5 56.9 56.9 56.7 56.7 32.49 iy, 69.0 66.3 65.4 65.3 05 32.20 
6 57.0 56.5 56.5 56.5 32.2 is 67-4 66.0 65.8 65.8 31.91 S 
7 58.6 57.1 56.6 56.5 32.38 = Cah “Cyfail” sei ESe7/ 30.78 = 
SeS8ee O70) eSOsl, 56-0 3030. 325) 687 68.1 66.8) 66.7 32.06 a 
9 61.0 55.7 55.5 55.5 = 27-45 - = - - - - e 
10 63.9 Su.7 Sue5 Sh.5 2) .68 = 67.0 66.7 66.6 66.5 32.10 be 
11 61.0 Sel Shek Shey 28.2h ” 67.0 66.0 65.9 65.8 32.16 

12 61.2 Shek Shey Shey 28.26 = Bao Clon Cfo Gok AloSs Soels' 
13 6.9 N.5 Sh.3 Sho 29.08 & 69.3 67.0 66.7 66.5 29.31 3 
Wh 62a5 Voha Sines Ghay/ 30.5h - Tivesueooee) Glia Olin? 27.95 e 
1G 62e2e 5: 5.5 hes 29 c3 Seen 135) kO5.69 65.0) 9 65.0 26.47 = 
16 63.2 She3 Sh.2 Sh.2 29.97 = 76.0 65.4 64.6 - 27.03 = 
17 62.0 55.1 54.9 Sh.9 Salat 3 76.0 65.2 63.9 63.9 ah 99 a 
18 @.3 55.8 55.5 55.3 30 .o 2 75.0 65.0 64.0 63.8 272k fi 
NOMNOW Se 5160) 55.2 55.1 29.99 - 75.0 64.5 63.5 63.5 26.88 32.32 
2 64.7 55.6 S.8 5h.8 26.82 a 72.0 65.0 6h. 64.3 29.14 a8 
BL CSgih oe EA Geet 30.90 i 75.1 65.0 63.5 63.0 26.00 re 
22 63.5 62.0 6.3 &.1 BORON 31.93) 75.0, aed) 163.0 | = 26.13 - 
23 66.8 62.0 58.9 58.8 2.02 = Th.3 64. 63.5 63.0 27 8 2 
2 65.4 59.2 57.4 57.2 28.31 = M2e, 163.09 (1636) 63-5 27.82 = 
AS (Sitio) slates Girayfe Gyo? 27.52 - emOse01 6565) 0363 26.62 = 
26 67.6 59.0 58.2 58.1 27.56 - 71.0 64.6 62.7 62.5 SLO} SRoCR 
PY “Olin Stoo “Sifash 9 Sivas} 29.52 = 70.6 62.9 58.5. = 256 = 
28m 6760) S768) State 57.6 29 9 - 7205 ko220 0 = - 31. 3h = 
29 66.9 57.8 57.6 57.6 30R32) 132235 168h2 962.2 P6120) 161.0 32.19 = 
30 68.) 59.2 58.8 - 27.16 - 69.0 62.6 59.9 = 31.80 = 
sil Od) (e655) See 29.65 - 

Mean 62.8 56.9 56.3 56.0 29.56 32.36 71.2 65.0 44.1 64.3 29.45 32.32 
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36° 58'079N. 75° 2'02"W. Depth of water - 65 feet 
1957 
August 


° 
Salinity °/oo Temperature °F Salinity /oo 


or 65! QO! 30! So: 65! QO! 65! 
31.88 - (oe Ge Oley soled 30.07 = 
32.15 - Oe9) 6203 Ollely Gla: 29.72 - 
32.31 32.82 76.4 61.6 61.3 61.2 27639 = 
30.96 - 79.9 75.0 63.1 62.6 30.84 = 

Th - 78.8 62.9 61.8 61.7 30.67 = 
30.89 - (S08 io C2al c 31.62 - 
29.85 - 74.8 72.8 63.4 62.9 63 33.01 
29.61 - 16.2 - 64.0 62.8 31.75 = 
28.98 = Wie8! “72-0 62.3 61.9 32.0) 

29.51 29.50 76.0 7.9 63.4 62.5 SHlesiy/ = 
31.36 = 76.8 76.2 63.1 62.8 32.65 

28.53 - 16e5) (Seb) 16369 1621 30.02 - 
28.01 - 76.8 76.7 67.4 67.0 30.89 = 
30.99 = ScD) MSe3 me Wels) 0960 32.87 32.78 
31.18 = 76.0 76.0 70.1 69.6 30.51 - 

50 - 76.2 76.0 67.0 65.9 31.03 - 

85 33.67 76.8 75.9 67.5 66.9 32.35 = 

88 = 75.6 75.0 71.7 - 32.08 - 
31.89 - - - ~ ~ - - 
32.0), - 72.9. 12.8 12.8: Tel 2 7e7eHs - 
30.53 = Ysi0) Wi2q2  YPae) Yala! 32.76 32.67 
29.05 = est West ales) 7alct! 32. (a - 
28.96 2 (ni Weal Yee {Ale 32.95 - 
31.66 = oso (eelee wieele aiecO 32.79 - 
32.08 33.36 eas) Weak Yea = 31.9 = 
31.91 = (sie) YP) Alc = 32.77 - 
31.88 - (29) 9s} Yeo) To) 279 = 
30.72 - 12.9) 72.5. 72.2) = 92 32.84 
29 3h cc (eee Wee yall Ss mil - 

90 - 7.2 73.8 73.5 = 219 = 
2967 = Wue8) (lee Set Wo<5 2515 = 
30.67 32.34 75.0 71.9 67.8 66.4 31.56 32.85 
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Table ly (cont'd) 
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Table 1) (cont'd) 


CHESAPEAKE LIGHTSHIP 36°S8'O7"N. 75°h2102"y Depth of water - 65 feet 
1957 
November December 
Temperature °F Salinity °/oo Temperature °F Salinity °/oo 
Depth 

Day or 301 Sot 65! on 65! or 30! Sor 65! or 65! 
1 59.8 60.0 60.0 60.0 = 5 5503 5503 55-2 55.0 31.66 is 
2 59.6 59.1 59.2 59.2 32.78 - She Shel Shel Shel 67 - 
Bao O96 59sec V bo a2 63 - SueO S4.0 5-7 She7 31.0 = 
h 59.7 59.2 59.3 59.3 8 - - - - - - o 
5 59-2 59-2 59.2 59.2 32.76 a SS @Rcsr (i vote mp rrs B32 saat a 
6 58.8 59.0 59.0 59.0 = - 53.0 53.0 53.0 53.0 32.78 = 
7 59-0 59.0 59.0 59.0 32.72 - FO 5.6 Sle5  Silely 30.50 = 
8 57-2 58.2 58.5 58.5 30.64 = - = - - aif = 
9 5763 575 58.2 58.2 30.99 = 51-7 51-8 51.8 51.8 3060 = 
TOM Sid SiO) coe O ESO 42019 = 51.6 51.6 51.4 51.4 31.79 = 
HES Tile Siete Sie © Sie Heal - 51.0 50.9 50.9 50.9 32.15 - 
ee es = 58.2 250 = 9.6 50.1 50.1 50.1 32.61 = 
13 58.8 58.7 58.2 58.2 051 - y5-5 48.0 8.8 48.8 28.76 - 
Vy 58.8 58.8 58.8 58.8 32.54 - h7.8 7.9 h7-9 8.0 30.91 - 
15 58.8 59.2 59.3 59.4 31.08 - - - - - 30.91 - 
16 59.1 -=- 59.3 59.2 02: - SRO eG ireste elitrer( 31.16 - 
17 59-0 5962 5922 5902 8 - 48.0 8.0 48.0 8.0 310 - 
18 59.1 59.2 59.2 59.2 082 - W8.0 7.5 hil 7.3 Ole - 
19 59.2 59.5 59.6 59.6 26 - 8.0 47-8 47.8 W7.8 ohS - 
20 59-1 59-2 59.5 59.5 269 = Ose VHB. a UGeds es0 66 = 
21 58.8 59.2 59.2 59.2 a2 - = - = - 219 = 
22 58.1 58.5 59.0 59.0 -86 s h9.0 19.1 9.1 9.1 31.3h = 
23. 58.2 58.4 58.9 58.9 31.70 e 49.0 9.1 49.4 9.5 30.75 - 
2h 58.0 458.2 58.3 58.3 32.00 = - - - - 28 .66 = 
25 58.1 58.0 58.0 57.9 200 - 49.7 49.3 49.5 49.6 31.72 - 
S60 5707 Sisl 57e2 Gree 32206 = = = = = Z = 
On. Sieb ebivielk Sites See - 49.2 9.8 49.8 9.8 sale - 
28 57-5 57.8 57.8 57-7 - = live8 50.0 5002 5022 29 «16 = 
29 5527 Siler Stel 5S7e7? 26256 = W8.5 8.8 50.1 50.1 30.89 - 
30 = = - = = = 48.6 18.6 8.6 8.6 32.22 - 
31 h8.7 48.7 8.5 8.4 32.06 - 
Mean 58.4 58.6 58.7 58.7 31.77 = 49.9 50.2 50.3 50.3 31.23 - 


9e 


Diamond Shoals Lightship (Figure 15, Table 15) 


In discussing the 1956 observations Bumpus explained the unique 
hydrographic conditions which prevail at this station and the reader is 
referred to his remarks (Bumpus, 1957, b.) 


Ten day means of surface temperature from Jmuary through March 
are slightly above the mean for 1923-1956 and indicate less frequent pene- 
trations of cold coastal water across Diamond Shoals than occurred in 
1956. From April through September temperatures are more uniform and 
stay above the mean and above the 1956 readings. Except for October, 
temperatures stayed high throughout the fall and early winter. 


In terms of daily observations, the surface temperature range 
was from )°-8)°F; bottom temperature from 56°-61°F. 


The progressive plot of 10 day means shows 1957 to be appre- 
ciably warmer at all depths than was 1956. 


Surface salinity ranged from 36.3 °/oo to 32.5 °/oo; bottom 
salinity from 36.5 °/oo to 3.2. 


From late June to late September surface and bottom salinities 
remained quite uniform and close together. 
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35°05'30"N, 75°19 '30"W. Depth of water - 
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Table 15 (cont'd) 


DIAMOND SHOALS LIGHSTHIP  35°05'30"N, 75°19'30"W, Depth of water - 


200 feet 
February, 1957 
Temperature °F Salinity °/oo 
Depth 
Day 0! 30! 50' 100' 150! 180! 0! 180! 
1 64.6 6h.1 63.6 62.7 60.8 60.9 a = 
2 64.0 63.9 63.9 63.3 63.0 - 26.314  Soee5 
3° 53.5: Stl 57:6 58:9 159.6. 62.2 3.06 a 
h 56.7 62.9 64.5 64.8 6h.7 6h.7 3,.60 = 
5. 267.0" 67.0 6720. 265.6. G7 616 36.31 a 
6 69.9 69.9 69.9 68.9 67.6 67.0 36.16 - 
t- hie? W8.9 51.3 “62.9 Gic8- 66.2 Bulpale 
OR Ves. HO.o. SIn9 VGr29~ 56.7 - 30.58 = 
Oo 13eo oe “(eu eee 169—n 2 sOOR0 36.30 36.28 
10 = = = 2 a = = = 
1 = = = = = = = = 
12 = = “ a = 2 = 
13 72:7 72. 7li@’ 699° 66.0 “6.8 36.28 2 
Th 70.7 ~70.4u 69. 69.3 68.) 68.2 36.38 fe 
16 52.1 52.2. $523 53.2 Shel 6.0 po esin - 
16 «43.9 he? 50.7 48.3 51.3 56.7 30.82  3h.16 
M7 “j2ce" Fo 72s Wily [Gece i67e3 36,28 Z 
18 69.9 69.9 69.9 69.8 65.9 62.6 51 - 
19 69.9 69.9 69.9 69.9 65.8 65.0 36.31 oe 
20 60.9 61.0 62.1 65.7 66.3 G4.5 3.37 - 
ol S53 Sis ““Sl3° S5s8< 57.4 6123 33.13 - 
22). ° 13,0 “Bel \(3al (13.6. (ile 7OsS 36.19 © 36.27 
23 72.3-- 72.2 71.6 6955 68:6 66:3 .28 =. 
2h 7.5 - = = = = = - 
25. leks Wiel “FieO> 69.9" 67.8 76348 sec = 
26 - - ~ - = - - - 
2 73.0 72.9 71.9 70.5 70.8 70.6 Pills - 
20. {2.6 (255 (253° 71e5 70.4 167.9 36,17 - 


Mean 64.5 644.6 65.0 65.6 65.0 65.2 35202. 25a 7h 


Table 15 (cont'd) 


DIAMOND SHOALS LIGHTSHIP 35°05'30"N. 75°19'30"W. Depth of water - 


200 feet 
March, 1957 
Temperature °F Salinity °/oo 
Depth 
Day 0! 30! Sot loot 150' 180! 0! 180! 

Sho) hS) Ge SoS lg adil 30 5255 35.0) 

2 = o = - - = 31.92 - 

3 51.9 55.9 59.2 65.6 68.2 61.9 31.74 — 

Sy Beach. Bhoe@w GS Pee) Case xey/so 32.66 mn 

7 = 2 = = 5 = : 

6 [Bas WSoS) «vss HES ie w Cans) 0 AGEs) 36.10 2, 

9 = = = > = = = 
NOW e Selene 53'S = O59) n 1Oline = 169 elt = 31.46 36.00 
Ib GAs WesO) — YOb2 One | Baath "ena 3.06 = 
12 Bel aw aha ae) wi Selgii- ws 52 vireo) 31.05 - 
13 56.8 59.6 61.9 63.6 67.9 67.9 31.90 = 
ee 56.7 66.6 66.8 66.8 67.8 67.8 32,00) 3 
me = = > = = = = = 
NOMEN (Oe en (lol icele aieel wiOLS  7OLm 36.21 36.28 
Hp (ee on) (leon aflicS sate Oe .O9e3 69: 36.18 x 
GME Selle (ost teed LO9KG a 869s 6909 36.18 = 
HOM eae of len map cOy 169604, sOOcle!  6neo 36.16 a 
ZOM OCS OO gOr.9m LOOs0  6Os5q OOe5 34.62 co 


22eTaeOm fae TacOm Loose. VOR.5 - 36.18 
BB) | Ghaoh= “Gils Gens Se Sian SIA B55) Siig /S 
An BBs) - CA6o) !GSae ww Glos) G2 = local 31.9 - 
25 55.9 56.9 63.9 68.9 68.4 66.0 32,21 A; 
26 a = = = = - 32.35 = 
Cie Be Om) SOeS BOOLOm LOOLOM BOORCL  LOTee 30.87 = 
2our Sie Grim SOMln 1Oselin soOsden (60, 31.0) - 
29eSOLOn SOs aS6n2— nOCalia O97 » 169ee 29.78 = 
BOW SRSO ROS Oy Taian (cole sODtO me a OcO 32.64 36.52 
Buea Onle 7Oelnee FORO GOnOM G6 Cnt G7. <9 36.28 a 
Mean GOs 6227 659" 6629 67-9" 6749 SsisAey SEAS 


Si 


Table 15 (cont'd) 


DIAMOND SHOALS LIGHTSHIP 35°05'30"N, 75°19 '30"W. Depth of water - 


200 feet 
April, 1957 
Temperature OF Salinity °/oo 
Depth 

Day Or 30% 50" Loot, Tr5or sot o' = 180! 
1 69.9 69.9 69.9 69.8 69.1 69.0 36.18 a 
2 61 “6s 67.7 68.3 668.3 - 34.88 = 
3 69.0 69.0 69.0 67.7 67.4 65.5 36.03 - 
I, “70. 70.2 9.69.9 “68 .2° 167.9 767.8 36.18 é 
Be 7026. “70.10 | 7Oss) 70.0. 5057. 160.2 36.26 S 
6 a = = = = = 36.00 = 

7 62.8 62.8 63.2 66.4 66.1 66,1 34.10 35.91 
8 = 64.1 64.0 66.0 66.9 66.9 egies = 
CG, 62,6" 862.6) SOc) 66.0. "6i25 - 3.26 = 
10 67.3 67.7 68.0 69.0 68.9 68.3 5.07 - 

11 70.1 69.7 69.4 69.0 68.9 68.2 36.31 

12 "68,9 6839 .66.9 s68:08. “68.lr 6552 36.28 bs 
43° (65.9 (65.9. 66.0 66.2 = = 35.87 - 

Ih 72.8 “7i-1 “68.9 °66.3 Go.1 = 36.21 36.01 
1S 7106. 7. “tie TsO 166.9 ~66.5 36.26 3 
16 70.4 70.6 70.2 68.8 67.3 66.9 36.28 = 
Ps a qilees | 7060,” P6019 1OGuG §760ele 165.9 36.12 “5 
Ge file | “tlage flied FGGer “Of. en Clee 36.21 = 
19 “Yile? | %0s5> “70.2 “69.1 (67.2. «66.0 36.18 = 

20. 72.6. 70-6 70.5  °692 (67.3 “yal 36.21 36.21 
M- 706) 7Os2 70.2. “69.8 “6852. 66.9 53.26 “ 
22 68.8 70.3 69.8 68.1 66.7 = 33.86 = 
23 72.0 72.0 Th 68:3 67. 66.9 35.3) - 
Oly 97.0. 97352, 76. 169.0 = S 35.26 = 
OG. Niece (ie Odeo OGG 76l.3) 60sec 35.10 = 
26 69.1 67.6 68.6 66.7 65.6 65.2 34.48 = 

27 «#2©73.2 «70.9 «270.2 «468.5 66.5 65.0 35.83 36.03 
28 68.7 70.8 69.9 68.0 66.9 64.8 34.28 = 
29 «71.1 + #270.3 «71.12 «2469.2 65.3 65.0 35.56 = 
30 "7250. lO fle 269.7 «6752 66.9 35.69 - 

Mean 69.7 69.3 69.1 68.2 67.1 66.3 35.44 36.0h 
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Table 15 (cont'd) 


35°05'30"N. 75°19'30"W. Depth of water - 


May, 1957 


Temperature °F 


99 


200 feet 


Salinity °/oo 


oO! 


36.01 
18 
.10 
55) 
09 

36.31 

Saas 

32.20 

31.57 

36.09 


36.08 


35.88 
36.03 
36.00 
35.96 
36.0) 
36e2 
35.87 
36.05 


35.98 
36.03 
35290 

62 


35.98 
36.07 
35.69 
35.9 
36.07 
36.08 
35.99 


Bbroll 


180! 


Table 15 (cont'd) 


DIAMOND SHOALS LIGHTSHIP  35°05'30"N. 75°19'30"W. Depth of water - 


200 feet 
June, 1957 
Temperature °F Salinity °/oo 
Depth 

Day or 30" SO! loot 150' 1808 o' 180! 
1 78 78s 78.2 79° 70.8 e958 35.9) - 
20 (oe (isl Osea, 1250) (0.68. (065 - 

3 80.7 76.3 760 75.5 69.0 66.0 35.72 35.96 
lt 43-8 “(765 ° (ie ~ 76.0" “72.9 68h 33.69 - 
Be) 10ce2 Slice) W.Or) WbeOn) Go.() wr OSe7 32.23 - 
Gilet eet) 75.0 72.0) 65.0" ole 33.25 = 
(ES STIRS AT YSIS BI lk tele 30.3h - 
Bea Wits lied lion Oo .08 wrome 30.92 a 
9 - - - ~ - - - = 
10 - - - - - - - i 

te O78 79.2 19.4. 16s 72638" 70.9 B5eth ©3662 
OPT Cee ila eel son aiihies wees. Om rlts0 35.3h = 
Ces (Ose Loon (Owb  LOem Cred 319 - 
15 78.8. 0.9) Vite @ (sel O{.6 6655 B36c9 - 
HG, (Be bdose Wilh<O wm etlud 00,08) (0552 32.97 = 

Lie Web “7B O8 | Tot POL Ob Or eollane 32.51 - 36.07 
1” 879.8.) Tel 79.0 [6ed OOS 68.3 SELAG} - 
1O™ EBOg) Piel POlOes | esO mero <O - 35.16 = 
20. 79.6 79.6 19.9 <(hi.6) “6.9 65.2 35.42 = 
Ole WIGse -e1Ge0. fost 15.0. (hee = Cbs2 Boo = 
O2) NEG. aOlek CO0ei> MO a (0.2 200.0 36.12 - 
23" 8029 VBO.EN Sib. (ies “68.3.8 66.9 35.76 = 

Aes hide 2BreO  U80. 7 “borer wiOss. “ores 36.03, 36.16 
25. WOO 19.0 969 C7552, (One) VOo elt 35.53 - 
26, 8232 Bile5 80.8" 79.3) 759 - 36.08 = 
2( SOc 00.5 100, 15.0" TOrk, tOi.c 35.89 - 
2c). \Oesd™. 6.0" 80.9" —BOaly “72s 7oOs6 Boule = 
29 80.1 CeBn o 19s Ther 1220) A66.) 35.62 = 
30 - - - - - - - + 

Mean Toso: = foele 3786 le (51a 10c0u wOrar Bi.20. BO,la 
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Table 15 (cont'd) 


DIAMOND SHOALS LIGHTSHTP  35°05'30"N. 75°19'30"W. Depth of water - 


200 feet 
July, 1957 
Temperature °F Salinity °/oo 
Depth 

Day 0! 30! Sot loot 150! 180! Oo! 180! 

Ie (ash = oP? Ui(lo8} Use (Sd) nS 35-961) 360d) 
oy) 8150) 809) = 6028 Sot Woh CIGé 36.18 : 
By OGL a lsOqgs i Thslate C0. COqgl ~ O5.9) ~L2 a 
Wy COS sya). ats (Sele 70s 9 68.8 36.04 i 
Sy BOr2 ae 1968) £1920 (see > Whos} Ao) 35.74 2 
6) 608) 808) = 8015 (eS NOt, © 165.0 36.01 = 
¢ GOsil Teas) (ead alte unl O) WEROO SO 35.92 2 

ChGsren | ooels  @ 8229 Tad ok at 36-10bm 36.23 
Gi NS GHGs) os} TsS) Mono PObe3 35.86 a 
TORE (9.8 meGet olSe2 [Ssoal - - 89 a 
Ieee CIeOM ae Ol. So GOO) Toe te (Pay RS -70 £ 
TOP OOLO Apel?) BIS WeO eiD.O Euiilie9 58 c 
iy VOleSevesr.2) | Sle t Fs | Wolk “yilaah 65 = 
iin Geney 1Gu.9s V80R6 68.8 © (62.9 © 62.7 -90 - 

Ge Oeei, 1b2e1) eO2K2 (inal = TOSS e352 35.89 35.99 
HOWE OSRQeeresec: (Ole (Se Unseo Beco 36.19 - 
te(ee CSeOl meee) Boece Hoe +» alos) A Gace) = = 
UGE Ola aeoOR 2) artes ROLS G.10'.0) = 269.9 36.23 - 
TOP OIOneecl.2) ar6r3 ale S705 8 160..9 35.90 - 
0) {ahlists) -vatetlbacy Meals Noes) wilteO. Bb miele: 89 - 
PimeOC a acl GT sok Oe SerOledle aa O)0 265 = 

22m S2sOmeod. Gh) ebitely (ese! Sails) Helene 68mn 3605 
ri S225, Sle BOS (Bo Opel 62.8 35 .89 = 
2557 8028 8On2  e80x2 969 Latdts8) O70 35.92 - 
2On Tilley Milo Ulatiell: (Sale WSO HS 7] 86 = 
OR OAS. Ysa | Yate (552 5 (Balk = yalaal 35.96 = 
2Be COs eETGeG) | ArSlal Bae “OsSY © O62 36.00 - 
2OF iSicO) WalSe  ELSSO (36 “Yass Ost 208 - 
50) LG HLL Thies ilisGn —shOwe walGod Oh, - 
Bla 83.2). 7102.9 182.9 CLS sO iO 36.09 - 

Mean Si2a iGO Gs LcOrl: (SA oe oes SB obs) So stoynals} 
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Table 15 (cont'd) 


DIAMOND SHOALS LIGHTSHIP 35°05'30"N. 75°19'30"W. Depth of water - 
200 feet 


August, 1957 


Temperature °F Salinity °/o0 
Depth 
Day oO! 30! Sot 100" 1s0t 180! 0! 180! 
22 6253. 1931 1555 272.6. 268.3.) 68.1 Bosal! A 
2. B2.0 9 -Gl.3 Metis WO0eee Ol el Wine 10 _ 
37. 82:5 «61k 7856 7.8" “FO.a » 6629 36.22 © 3688 
I “6160 - 200631 78.80 ed 67.7 wor. 35.98 = 
5 tin G 8252 = 82.1 a) (SoS) 1/253} 36.12 = 
6 ~8157 WSl.2” “80.9 — BO. * 977.1 76.2 16 ta 
1. -B2e9 “82:9 <'8257- “8059 “7Se2) 75.1 015 us 
8 82.8 82.7. 82.7 82.6 76.9 —75.2 10 » 
Om 162.5 a beees beet. FBISS SRECOr @ 75.6 3h - 
JO? “Big? "SO.9 “602: Wi9e2°'E76.9— “7520 36.16 36.18 
Is :OLS9. VSIe2 + Obi. 2. (Bock Tied 72.9 35.86 ~ 
aly Billed! 80.7 80.1 78.9 76.8 76.9 36.08 = 
13 - - - - - - 35.99 - 
ar 82.9." 82.7 282.3. (8.2 972s 70<7 sO = 
U5 16203. 38265. (8255 197628: . 70.8. -o9.2 <03 - 
16) 8023). 80c2> 798° 79.0. 269.7 - 35.91 - 
Lf) (80. 79.9 79.2 7816 “76.1 “7525 36.13 36.29 
U8 - 6250 82.0. 619° FE.e) 75.8 75.2 35.89 - 
19° “8055 “80.6 —80.8. 60.2 - 75:8 “7s 35.95 - 
20 76.9 76.9 76.8 76.7 76.4 76.2 36.00 
21. 3822387 62.8 82.8: 80.2) 77.9 “77.9 35.86 = 
5 B19 U8L.9 BLs9: “78.9 71.9. “W769 35.82 = 
2, 81.8 81.8 81.8 81.8 81.8 79.8 35.88 - 
25 62:0 82.0 82.0 82.1 82.2 81.8 92 - 
26 79.9 79.8 79.1 72.7 69.9 69.7 89 = 
2( 6 79.3 1969 «679560607923 «667.8 «©6466 2 35.45 - 
26 OL. 8067 <80.3 78ep “69.9° “i601 36.0 - 
29° (6.30 Wee Tee.  Thede- TSe5. “7359 3.16 - 
3006 60.10 80.2 «802 «C8037 S730 34.37 < 
Su - - - - - - 35-84 36.09 
Mean Ole la G.0 COs 78.3 Bese (aed a5e0' 36.18 
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Table 15 (cont'd) 


DIAMOND SHOALS LIGHTSHIP  35°05'30"N. 75°19'30"W. Depth of water - 


200 feet 
September, 1957 
Temperature °F Salinity °/oo 
Depth 

Day on 30! So' loot 150' 180! oO! 180! 
i Glee Ene)  COG2 - Was} Sito Yale) 36.21 a 
ag) Boos “Go “Wee “Yeoh ose .20 * 
Be OT A eRCORCIN COs maeKOeCmmToeO! wiuiles alte) as 
Le eCUee erCOLS. SCOR SG) Tarlo B0e9 - .09 x 
CeOOn T= 1GOng)  200es)  (OKS) 6657) 65.7 36.13 + 
6 80,6 60),2 Woe Wer Cle Gol 35.80 7 

7 81.0 C55 COg2  WSiol} — Offaal - 35.78 36.0 
8 C09 E006 8052 Whee” So 5s 36.51 s 
SJ Bos ~BO52 Waser “Wsmah | Cesth chau 35.92 2 
OME OUC IM UERGOed a GeGe alOeG) mOoeG) = 6545 36.09 2 
1a GN2 -Booe ogy elas)  crhate  tsr/6Gs 35.94 = 
ECON MOOD, Lie BGene Guiwe (105.9 35.98 a 
SC SLOMMNOCe Ole G UMSied unticnGl Thome 36.7 - 

ie OS2OL mo82.0 FOIeG 77 ses) § 6768 36.00 36.34 
CMO OeSdE Oe cee Oey 1963) k2e0) 690 35.98 " 
HOME TOBR2L Ose BesO) =/Oe9) Mules 6956 290 os 
OM COR CGO LOMmaTS el a iiiicde EqOmer moos -98 if 
2OMNEGZeC OOO) 929) SGe9 ouOsl het 36.0) - 

CACORE OOO! Se 9 CORO  heO Bi2eu 35.20 36.36 
DD C5 COG Wool Weal Welos) ela 36.01 = 
A BVO. —Ssiaty test RS SA GyT py ial 36.00 = 
aS Gig Sie GL Gio Whe oe sec a 
26ue CLEA Ole) Ole uGlne “a7GsG | watSe7 36.Lh iS 
2 == - - = - = > - 
20n yn - - - - - = - 
29 = = = 4 = = = el 
30 - -: - - - - ~ = 

Mean SIG OleOle CORO eiiOmmices aOst 36202 136537 
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Table 15 (cont'd) 


DIAMOND SHOALS LIGHTSHIP 35°05'30"N. 75°19'30"W. Depth of water - 


200 feet 
October, 1957 
Temperature °F Salinity °/oo 
Depth 
Day on 30! So" =6100' =150t 180! 0! 180! 
d. Bls0 > 8120. 8120 00.7) 78.2 7175.0 36.21 a 
2 8.9 80.8 80.8 79.4 78.9 78.5 gol a 
3 80.5 80.5 80.6 80.6 79.0 = 36.00 2 
: 79.9 79.8 79.8 -79.8 - 79.3 .77.5 35.98 a 
Ge (Oscice Ose ithe ot lGeo  alGec  io.0 Sanity! - 
e690 2070420) 1009 sO en (eG ltsO 31.09 a 
8 69.3 69.3 70.0 78.0 75.4 Sh.1 30 .80 3 
Oo 7020-02 ee o) ile Oe Bl Dee lapesd 31.25 2 
ION (lees (OsO nr ils (sO rahosOce Miatee 31.97 = 
le (Oe OL (OOS Ou [Oe lied fie ONT Tielemen fitee 32.10 i 
12° “70.1. 70.0 7070" 73-5 77.1. ~ 76.2 32.96 35.67 
I 6956. 27050) S10 7329 75S) SS. S\s\q its) - 
a 80.0) 5 80.0) 1969. 1963 el art 36.17 - 
USE heel lee we LC. Oin ls (OeG me Toe amo. 116 3 
WG fist, hao OT 366 93.2 TOG 36.12 = 
17 6836. “Whale “76.3 7429 969.2 . 6920 32.20 = 
VO (VeGieen LUGO) 2 eOn” ie oeeulOeh Ue dles 36.09 - 
LOU 770 SO” Suicin ke Sivece Ge ponloes (oso 36.02 °" 36.27 
2 (380% 2 18e9. 7859) Cha = 7552 a7 3.9 35 lh - 
21529 7020.") TOs: “7086 4/2208 U15.3.0  I.0 34.10 - 
22 ARO Taal: aioee? -deOby Toes dies 3h. 8k - 
se OT ies pels OI Edo Wb 35.98 - 
NeeOsl-< fool, Bell A682." “73.0 oil.o 36.19 - 
Poe tia, (1a0? S75s0% Bilin (1525 eee 34.75 - 
26. “75.0, 75.0 ~75:0% “75.2 "7645 - 35.76 36.08 
Of “652 G65.9" 965.9 “G7. FO. P7O.3 33.34 - 
28 «64.5 64.5 Gy.9 69.6 71.5 72.3 32.87 - 
29° 62slt. P6328) 5 Gis3) 666.9 -“7163A. "71E5 32.38 zs 
30 66.8 66.8 68.0 7h.5 75.6 - Senile = 
SL “(O53 “foes. Woes Sits (Sell us 36.4 - 
Mean (302. “1339 Th.3 75.6 75. Tho Bs29 36,00 
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Table 15 (cont'd) 


DIAMOND SHOALS LIGHTSHIP  35°05!30"N. 75°19'30"W. Depth of water - 


200 feet 
November, 1957 
Temperature °F Salinity “fle 
Depth 

Day Of 30% 50! oot 150! 180! o' 180! 
1 oe ise Wok (One hey Tes 35.99 = 

CoG OF Gro Goh “68h (063 (025 SIO} ieyasey/ 
3 75.9 Owe 76.3 1603 Th. 7h.5 35.78 Ed 
hn Se oS Tse ec Teac) 162 36.18 - 
5 TOs 76.8 76.8 76.8 75.9 7.8 12 = 
© Wd (Sah) isan (Sash bac (iter 36.55 = 
7 (els (Wee 1S (SoS Sse ele 35.62 - 
SEeM Sater sO te et Bek “Wel” 1229 36.15 = 

© Sole See hes 1/250 erat a -18 35.80 
LOM (OsOmen De (a5) We0) 151) 15nd: 12 - 
aie (0b Bea lds 26S! ARGS) alse) 36.37 = 
Ce M(Secwe (es0- T2e5 Uhr TB 74.8 - = 

OME CeO eu e  eON bee = (Ol5 10.5 30-1979 36.09 
17 69.2 69.1 68.9 68.9 68 .ly 68.1 35.82 ms 
18 76.5 76.6 76.3 75.0 Sioa 68.6 36.16 = 
19 = = = = 2 - - = 
2D) YO. hes) dO TINS sian Abbe 36.36 - 
21 73.6 oS (365 (os (at 7 170.3 16 =. 
(eco Tc) sia 1SaTE Base YEESS 36.26 - 
9 2 i ss x : t: s e 

ee 1B) 18S) Sse Soi Woe sso SOG Sleo22 
2 = = 5 = Ss = = ~ 
COMM Of auc ailiee (692. 69, 69a! 36.28 - 
27 125c2 1269 (2468) 72.0 70.9 70.9 36.20 - 
28 (a5 Uoelt 75.3 7h 8 (3) 9 73.8 — t 
PO Boil Bott Seth sloth yagi qed 36.447 = 

BOR (Seiad niBielaeiiceg (leat | Webel! Boqdts)  — SfSyqalts) 

Mean (38 189 oe Bah Weel ede 36.0) 35.89 


105 


Table 15 (cont'd) 


DIAMOND SHOALS LIGHTSHIP 35°05'30"N. 75°19'30"W. Depth of water - 


200 feet 
December, 1957 
Temperature °F Salinity °/oo 
Depth 
Day Ot 30! Sot icot 150' 180! oO! 180! 
ie 719% 87 eo O71 7.6 70s Colt 36.1) - 
Om Ovi [Osean 1Oce wen Osawe (Oso Ue Ost 10 - 
3. WG 72-6 eli “6869 — 6825. 6823 Bowes - 
: = = = = a = = = 
6 A72c0V “7250s 72s OaOlye7 6 0260: 62s2 36.25 = 
si Po ae = = = a ae - 
Be (On. 1 OeSeuu nO. ea (Osd uae 70. Bi pOeL 36.25 36.26 
On eieS VS Pleli Gee (Oca. 869 ee aly a 
HO. 70s2= = 10ee §) (Os0" ¥ -O9e5. pb OG65 Gl. 16 - 
lil et Ofel weleO em OleOmOrey 9 OOaur OGne Bbc 12 = 
12 - ~ - - - - - 
TSU ~2n0 206.5 67 be.0 WeOlelt ~ 36.30 = 
Hie yee [lay © V1.8 (lel “(0.00 69-5 32 - 36.25 
ASMeei2s28 S220 aS Oe [0s 0 elie 7022 3h - 
16 70.8 70.7 70-7 70-0 70.0 69.2 36 = 
les 7S eG. BeOS fee "69.02" 6566 035 = 
TOS BaroeO feeO Tesco Me aor Oseore COs6 s37 = 
19a) 720 Foe -72.ae “TEPER e69e8/ 0 O66 036 = 
ZO “Fae2 (73.2 “WBel> 72am fe Oe 0960 o 3h = 
2 660.8) 868.3 “O8U28 26727. Woolen Oreo e260 sOeed 
22 yal 2 (elec ales: (ass 69.9 69.1 SOM as 
23 70 8 1067 HOawhi (O«2 68.8 67 ) 035 r= 
2; 69.1 69.1 69.0 69.0 67.8 - 035 - 
25 70 @) 69.8 69.8 6961 68.8 Onis ( 035 = 
26 - - - = = = 027 a 
27 65.9 65.8 65.8 65.8 65.7 = 226 - 
28 “(ied F7is8 ~“7as2 68.2 966.3 66.1: 36.36 - 
29 = A = Ps = = - - 
30° “iso. Wel 275 “lly “369234 “ees 36.28 - 
Bl 071650 71657125 S725 0705S 9B 36.36 = 
Mean Tlel 067 70-5 “69.6 68.6 6821 36.28 - 


106 


Frying Pan Shoals Lightship (Figure 16, ‘Table 16) 


Surface temperatures from late Jmuary through early June were 
above both the mean and the 1956 record. The winter minimum occurred 
at the bottom in January and was warmer by 5 degrees than the 1956 mini- 
mum. A surface maximum of greater than 60°F appeared briefly in mid- 
August. 


As in 1956, the thermocline was the result of an intrusion of 
relatively cold water at the bottom which produced a temperature gradient, 
surface to bottom, of 6 degrees. The minimum temperature in the intru= 
sion was 2 degrees warmer than the minimum in the 1956 intrusion. At the 
time of the surface maximum, the temperature gradient was only 2 degrees. 


There was no indication of coastal water arriving at this sta- 
tion from the north as had been the case in November of 1956. 


Temperature data from October through the end of the year are 
open to question and should be considered at best as approximations, as 
the bathythermograph was not functioning properly. 


Surface salinities were greater than 36.0 °/oo from January 
through mid-April and again from October through the end of the year; 
during these times surface and bottom readings were nearly identical. 
Summer values were generally less than 36.0 °/oo and were slightly lower 
than those for the previous year. This is in contrast with the reduced 
runoff which was apparent north of Cape Hatteras. 
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FRYING PAN SHOALS LIGHTSHIP 


) 
iv) 
S 
= 


rs) 
CU ONIRDNEWNH | 


=) 


January 


Temperature or 


Table 16 


33°28!00"N, 77°33 '08"W. 


1957 


Salinity °/oo 


8 


Yes 0 i 0 0 0 es 0 
° e 
a 
AJ 


Ww w 
M0 0 0 Cat oD 0 

Ww 

pre? 


Ww 


test 0 U0 0 ff est. o 
e 


37 


Ww 
Ww 
[o) 


36.31 


109 


64.9 


Depth of water - 72 feet 


February 


Temperature oF 


6.4 


50! 


65. 5 
64.0 
67.5 


62.2 
63.0 
57.5 
54.8 
59.0 
63.0 


62.9 
60.2 
61.3 
63.4 
66. 

63.1 


62.2 
62.8 
62.5 


59.7 
63.5 
66.0 
70.2 
68.6 
70.0 
69.9 
69.0 


63.8 


70! 


63.5 


Salinity °/oo 


36.22 


~] 
jo) 


205 


Ww 
f U0 UD est Df 0) Up 


Sy) 


boo 0 hb Us > Ge feat oO 


Ww 
oO 
° 

Ww 
Ww 


Ww 
J ent 0 f 2 0 
e 
he 
=] 


36.26 


Table 16 (cont'd) 


FRYING PAN SHOALS LIGHTSHIP 33°28'!00"N. 77°33 !08"W, Depth of water - 72 feet 
1957 
March April 
Temperature °F Salinity °/oo Temperature °F Salinity °/o0 
Depth 
Day QO! 30! So! 70! 0! 70! Qo! 30! 50! 70! Q! 70! 
1 (70) - - - 36.22 = Oe) (6605) 6023) (6602 36.22 = 
2 (68) - - = 86-560 = 67.5 67.5. 67.5 6/25) 3600 - 
SOT) - - - - - 67.8 67.8 67.8 - 36.32 36.43 
h (69) - - - 36523 = 67.2 - 67.0 - 36.36 = 
5 (66) - - - 36.50 - 68.0 67.7 67.2 67.1 36.30 = 
6 64.4 65.3 65.5 - 36.70 36.27 68.0 68.0 68.1 68.1 36.34 - 
7 66.3 66.0 66.0 66.0 36.25 - 67.0 66.7 66.7 - 36.37 = 
8 (66.5) = - - = - Tied Ole eo coe Olas 36.0 = 
9 (62) - - - 36.30 - 66.3 66.4 66.3 66.2 36.41 = 
lo (55) - 3.06 = 65.8 65.8 65.8 65.8 36.39 °36.35 
12 «55.4 56.0 55.9 56.0 34.94 - 64.7 64.7 64.5 64.5 36.36 = 
1 (Pal G20) GR Cee 36.37 = 67.0 67.0 67.0 = 36.35 - 
13 64.2 64.3 64.5 64.5 (37.18) 36.36 67.5 67.3 67.3 47.4 36.36 - 
1, 67.9 67.7 67.4 - 36.30 = S - Be - 36.41 - 
15 68.2 68.1 67.9 67.9 36.20 a 65.7 65.8 65.9 65.9 36.52 - 
16 (68.5) - - - 36.2 = Git 6(.3 660.1, 66.0 36.41 - 
17 (70) = - = 36. uy _ 67.0 66.8 66.9 66.9 36:39 36.37 
18-C71.5) = = = 36,38 = Gilat Clet . 0160 67,0 36.32 = 
LON CT 2) - - - 36.39 = 69.0 68.5 68.5 68,3 36.41 - 
20° 70.8" 7056 7063 7052 36.41 36.50 69.7 68.8 68.7 - 36.31 
21 (68) = = - 36.0 - 70.0 70.0 70.0 36.1 
22570) = = = 36.48 = 69.9 69.6 69.5 = 36.32 = 
23 (66) = = = 36.25 = 69.0 68.9 68.8 68.8 36.19 - 
2; 68.0 67.9 67.8 67.9 36.43 - 69.3 69.6 69.5 69.5 35.37% 36.28 
25 65.2 65.3 65.5 65.5 36.25 - (Om (AOR 7055 1/065 35525 - 
26 (69) = - - 36.18 = TAL) WOR 4Oat/ 10s 36.08 = 
27 (68) - - - - 36.52 72.5" WS. (i eZ 36.2 - 
28 (67.5) - - = 36.28 - (al 1255 168 WAS 36.19 - 
29 68.3 68.3 68.3 68.5 36.19 - (Sido) TEGSS S53) eS 35.38 - 
30 70.2 70.2 7066 = 36.19 - 7209 (2.0. Teeo 72.0 33.76 - 
Bl66.0) 66.) 6607 - 36.2h - 
Mean 66.8 66.0 66.0 65.) 36.20 36.42 68.6 68.5 68.3 68.3 36.16 36.36 
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Table 16 (cont'd) 


33°28'00"N, 77°33 '08"W. Depth of water - 72 feet 


1957 
June 
fe) (e) 
Salinity /oo Temperature °F Salinity /oo 
0! 70! 0! 30! Sot 70! Qo! 70! 
Boom elm et ONbeniOse 71503) Tee 35.99 - 
35.92 - = - - - 36.00 = 
36.19 - 76.8 76.6 75.8 75.9 36.06 o 
36.00 5 77.0 76.9° 76. - 36.00 = 
36.6 - MOsOn Oso Oban Oe 35.97 35.95 
15 - WOge Ose TO.e. (Oeln. 935696 - 
o16 = 76.5 Owns 75.4 oa 35.99 = 
ale) SS GALT YAO Sco! age) -yanets 35.92 ss 
216 = (ESO UK MESO 3 35.45 - 
18 - We sOme Ose WD eO - 35.90 = 
36.14 = (enld. “72 YO Ss 35.87 - 
35.36 - SEO 7S SK = 35,82 = 
35.98 - 1608 97600) 1607 = 35.84 = 
34.75 = 75.5 Th.9 Th.9 = 35.52 35.84 
3.6 36.1h 76.0 75.6 oe C7 35.38 - 
36.12 “ TeOe Teo a Tue9 - 35.06 = 
16 = SNS SHO TeOW S86 35.3h = 
205 - 1833" (Os SiO am OsO -06 = 
Au. = 18E89 70591623 aloo: a SISA 
en = US) hoe atsOne (leo, 35.29 - 
BG = TDele (8260 Oe3m 1350 34.82 = 
AOR SOR09 Ose inl aoe uses 35.0) - 
09 - ius) iil Wea. en! eo = 
36.03 - (ies Two Wess 77830) oT - 
35.96 - TE UL) lst nce 98 = 
Alpl = (Oat hoes MeO. mt be9, 361, 35.92 
256 = a ve oo a oS 
35.67 - 79.8 79.3 78.4 75.8 229 = 
SOKO stage ales) a WO), Toca ohh = 
35.94 - Vike 1OcSn Tike cumaee 35.27 - 


BOS 39 ie willie a Oslin (oe9) mike O | 35.62) 635.107, 


lil 


Table 16 (cont'd) 


FRYING PAN SHOALS LIGHTSHIP 33°28'00"N. 77°33108"W. Depth of water - 72 feet 
1957 
July August 
Temperature °F Salinity °/oo Temperature °F Salinity °/oo 
Depth 
Day O' 30% Sot 7ot Ot 70! o' 30" Sot 70 oF 708 
1 Bs = = = 35.42 (009 71863. [Ol (6.0) 35.090 
PD vila wy/qatsh | Yess ais: 56 = (Geo (Sel Tit “(Tew Ae 
Be cel 7Oek ) Wee Ties 76 36.00 80.6 80.1; 79.9 79:9 35:81 = 
io yeah “ene Wiha yin 7) Bisa! 8053 79.0> (Bee 36-0 mare 
Gees! soil Wo hos} -80 - - 18%3° 71.2 7629 2351390 ve 
6 Hee WikKo 9 = - 55 = 1003 (8s2> 7822 78.1 368000 ee 
Wee Oso e lee leo oS = (903 19e2 79.2 79.2 ell 36.09 
Be BOs 19280 lat. 205 87 = (Dele (Geile 7920 179-0 jal@y) 
ei isles) ios) = (eos 7/sicy, el = (Gos) (eee Teel (E56) 08 -= 
10 80.0 7e9 72h 720 35.29 36.14 (OG) 1 Osom Osos = = 101) = 
11 76.2 73-7 71-5 71-1 34.39 = 19s9 1928 7928 7927 -l2 - 
We aise) W500) 2 WesS} SGniR 8025 7926 79.2 9 79%2 13: = 
is} log “Yong SiS) YsGh esinacey = 80.9 80.2 78.8 77.9 21219 = 
T8029 1562) (8s6 360 35.15) = Clee) Cle? Only 1/83 oly 36223 
15 80.8 80.6 7he3 The2 09 = BIee “TieS TleO 76-9 36a te 
16 80.1 7959 [elt T3%7 HO. = 79.3 78.8 76.8 76.4 35.9) - 
Vl (Get GeOe Wiese tee 029 «635.82 6052 77.8 “(607 = 36. - 
18 79.2 79-1 TheS The3 eh? = 82.5 7965 eh Tel - - 
ale) leet Woctee  higsy \yAlics’ oli = = = = = 35.82 = 
20) 80.3) 80.2 "7825. 75en) 23S - = = = = s 
Qe eOcG ny GOsoeme Tice acted! BMG Ss 79.9 7929 7929 79.9 = 36.01 
22. 8022 7920 7956 7268 lS = 79.8 79.8 79.8 79.8 36.00 - 
23. 80.2 80.1 76.5 72.0 15 «= (eG) 1968 (eG Feo = & 
2h - 797 TheS 70.) 35.10 35.16 79-1 79-1 79.1 «= = - 
PS, fetish Gale) Kids Yeas) = sScile) 6 (Gel 1003 91062 n= = - 
26 80.1 80.1 80.1 79.7 nO 2 IRON Wine) “Wioe! Telae! siss@e 
2 eh 5 = - 25 Cle (00 (06> (080. = - - 
28 19-8 19.9 7963 792 ANG 78.8 78.6 78.5 78.5 35.95 «= 
29, 1967 «792-3 T9-h 1923 16 = (825 (825 78e5 7855) 36.051 = 
30 =. 79-8 79.8 79.8 79.6 36.23 = 79-0 78.9 78.9 78.9 36.03 = 
31-7863) «7769 «7703 «67701 «35 0e7L 35-82 78.8 78.8 78.8 78.8 35.98 
Mean 79-5 76-5 76.0 The 35.52 35.79 79-7 7.1 78.6 78.45 35.99 365 


Table 16 (cont'd) 


FRYING PAN SHOALS LIGHTSHIP 33°28'00"N. (7°33 '08"We Depth of water = 72 feet 
1957 
September October* 
Temperature °F Salinity °/oo Temperature °F Salinity °/oo 
Depth 

Day Of 30% Sot 60! or 60! o' 30 Sot 60t of! 60% 
T WGP Wo Wie® Woe sHoce 80 80 79 19 36-09 = 

2 iteO! WiieO ieO) TOae - - 19 79 719 19 08 36.1) 
3 77-8 76-6 76.5 7663 35-98 = 80 80 80 = 00 = 
hi WSL WSEO WSIKO, 5 098 36.03 78 78 78 = 508) oc 
5 Wid oe 77/63) 920 = 78 78 78 78 eM 6 
SO W760) WOsS Ws 7585s 76 = 78 78 78 78 06 - 
t Tot WEES Wot 7eaik 85 - 78 78 78 - O65 = 
B62  WSoh~ Wath WSs} 290 = OsOMm NT Oc OM eC Ol me no) 

9 5S (5d the? Thee ~06 = Ct rat 77 tt 36.18 36.16 
TOM 79-0) Wee 1623 16.3 ally 5 75 75 75 75 35.98 - 
He (Gel Gel (669 716.9 -11 35.98 152.0 75 15 75 35.85 - 
Wy 19-3 (766 76.8 76.8 06 -= 7h 7h an 7h 36.10 = 
1s 78-9 (6) T6s2 76.3 260 = 77 6 77 iat 009 = 
Di ueTQeb Gel 76c6) 76s5 03 = 78 78 78 Tal eee] s ates 
15 79-8 76.9 76.9 76.9 el) - 77-0 77 77 tit el0 = 

CMe KOSOn TeOn ileO Palatine 76 76 76 76 iBesoele 
pemengec, (Oca Oso O20 -09 = 76 76 76 - ats) 9 & 
18 78-7 7625 7509 7529 052 36-08 Ha 715 76 - Ol - 
AG 7069. 7G 7668 7608. JQ 76 76 76 76 S05 co 
20 - - = - eS = 77 76 76 76 31 = 
Bik dots Woak Wrloss WHHy/cO OBHE ac 77 ial a 17 3h = 
OP asics) fos) fas) ole 55 = ilie Oli 77 77 025 0Ce 

Dey Sa aslolsy Woy YAsley/ 008 = - 76 76 76 = 228 «36.26 
COe8) 19ea0 7958 71958 Sl = 76 76 76 76 725 = 
25. 78-9 78.9 79.0 78.9 055 35256 76 75 75 76 28 = 
26pecOe CO 805 60.0 35.63 = 15 75 75 75 SN a 
27) 80a GOsl “8050 8050 = Ss Th 7h 7h 7h ale 6 
28 «6979.8 79.8 79.8 79.8 - - (@ (3 73 73 48 = 
29 78.8 78.8 78.8 = - - 73 13 73 73 2c 

so) fats) “ifots) io 1a - - 72 72 3 73 022 36.25 
Sul ral 71 reall (PS sles 


Mean 78.6 7767 T7eh 7703 35-51 35-91 76 76 76 76 36.15 36.19 


* Extreme corrections necessitated by BI malfunction. 
Temperature values approximate. 
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Table 16 (cont'd) 


pou 
30 73 73 73 73 36.09 63 63 63 63 19 
31 65 6 62 62 36.37 


FRYING PAN SHOALS LIGHTSHIP 33°28'00"N. 77°33'08"W. Depth of water - 72 feet 
1957 
November* December* 
Temperature °F Salinity °/oo Temperature °F Salinity °/oo 
Depth 
Day Oo' 30! Sot 608 0! 60! Oot 30% Sot 60 ot 60" 
1 2 = = = = = 70 70 70 70. 36.20 = 
2 73 73 133 73 36.16 - 67 68 68 68 sale} 
3 7h 7h 7h 7h 16 = 67 67 67 67 18 - 
h 75 15 ves 75 16 - 69 69 69 69 e1l7 36.23 
5 75 > 75 75 Wb - 66 66 66 66 2h = 
6 7 7h an Th 14 36.16 72 66 65 65 S26) sae 
7 75 15 75 75 16 - 73 73 73 73 nC Cn= 
8 76 76 76 76 i an vin 7h 7 27) = 
9 15 75 75 (ie) wy - 72 72 72 72 SD aire 
10 an 7h 7h 7 el20 = 70 70 70 70 19 = 
11 as 71 72 72 2 67 67 67 67 ol? Beaali7 
12 - 71 (a val 09 = 61 61 61 61 sali 
13 72 72 72 72 s2i, Bose 60 60 60 60 0 
4 73 (Ee 73 ie 15 - 62 62 62 62 7 
15 2 72 72 72 15 = 63 63 63 63 230 
16 ie 72 Me 72 17 - 6h, 6h, 64 64 32: = 
17 72 73 72 72 5 - 6 6h, 6 on 0260 = 
18 72 72 2 72 OOn 62 62 62 62 226 36.26 
ally) s) 73 (3 73 009 = 67 62 60 60 3h Oe 
20 Th an 7h 7h 20 36.18 65 6h on on 228° = 
ell 73 73 73 (3 20 = 64 6h 64, 6h 25 = 
22 7 7 7h 7h 28 + 65 65 65 65 230 = 
23 73 (e 73 es 21 - 66 66 66 66 290 Oe 
2h 73 73 fe) ( 23. = = 66 66 66 66 229° ew 
25 73 (3 73 73 17. = 65 65 65 65 230 36.30 
26 72 72 72 72 S78) = 65 65 65 65 221 
27 72 72 72 We. 19 36.18 6h 64 64 6h sol 0s 
28 iS 73 73 73 2 63 63 63 63 $23 be 


Mean (é 73 13) 73 36-17 36.18 66 66 65 65 36.24 36.2) 


%* Extreme corrections necessitated by BI malfunction. 
Temperature values approximate. 
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Savannah Lightship (Figure 17, Table 17) 


Surface temperatures from January through July were in general 
slightly above the mean and above those for 1956. The summer maximum 
occurred in mid-August and was followed by a sharp decline of about 4 
degrees. Temperatures during the six weeks from mid-September through 
October stayed above the mean, after which readings fell below. As in 
1956, the water column stayed very nearly isothermal throughout the year. 


Minimum temperatures probably occurred at the end of December 
(observations for the last 10 days are missing) and were probably several 
degrees warmer than the 1956 minimm. The maximum of greater than 84°R. 
coincides with that of 1956 both in time and temperature. 


surface salinity shows a minimum (10 day means) of 31.6 °/oo 
at the end of April and a maximum of 35.2 °/oo in mid-ganuary. The 1956 
surface minimum and maximum respectively were 33.2 °/oo and 35.9 °/oo. 
It is apparent that there was appreciably more rainfall and runoff in 
1957 than in the previous year. 
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Table 17 


SAVANNAH LIGHTSHIP 31°56.5'N, 80°39.6'W. Depth of water - }\g feet 
1957 
January February 
Temperature °F Salinity °/oo Temperature °F Salinity ° Joo 
Depth 
Day  0' 30" 48! oO! 48! 0! 30' 8! ot 48" 
9) OiieO Hoe 352001) t= Boe) Se) TEs) slnashs a s\ERoy 
CaO ML DTee Bice MOuSeT 0 3D.02 Sod amS6el § S6ed: aie - 
3 56.3 56.2 56.1 35.16 = BOs ©5529 © 55.17 91 e 
hy 56.4 56.1 56.0 35.28 35.33 57.3 1 56.1 34.68 = 
5 55.8 55.8 55.8 33.70 = 58.7 56.8 56.7 33 263 nd 
6 56.2 56.1 56.1 34.97 = 56.9 56.2 56.1 34.95 = 
im Osline SOe3 5063 nbece S 56 = = 35.3) - 
8 56.1 56.0 56.0 35.12 = S852 7357.0 57.0 329 5630 
GO)  Cejash Gash Ged sioaly = 59.0 58.0 57.8 35.71 2 
10 56.3 56.2 56.1 3.60 - 58.9 57.4 57.5 3b - 
alah 56.3 2 oO ho97 3.85 58.9 58.0 58 al, 3h. 59 om 
22 56.0 55.9 55.7 35.35 - Sieh 2°57. 57.3' 935.02 e 
13 56 = = © 35.07 - Cifosn Sesh Syras) sthar’) = 
Dem5baG s55ei7) 555.0 a Sly60 = - & = 059 - 
15 55.8 7 55.6 35.03 S 57. 573 57.2 67 3.68 
16 55. 155.4 55. 35.28 S 57. ST OT 91 = 
17 55.3 55.2 55.3 35.32 = Cine Silat Siar sinadto = 
18 54.0 954.0. 53.9 35.34 35.30 57.9 - 57.7 5%6 35.18 = 
19 53.2 53.2 53.1 35.38 = Seo) Gyar/ Sitlat/ 20 2 
20 53.1 53.0 52.9 35.46 ics) Sash Siro) 09 - 
21 53.4 53.1 53.0 35.58 = 57.2 57.2 57.2 35.54 = 
22 53.5 2 uSBh2 b35870 = 57-3 57-3 «4257.0 34.91 3.92 
23 53.8 53.6 53. 35.56 = = = = a 2 
Je 53 69ne 5368 25360) 235.64 - Silos) Sirah: ti/eal .68 = 
25 53 - =) 635617 o35ehly = = & ohn is 
AS GPa Seal GAs) sic) = Sole i byfatk Gyaih siecle) = 
21, 25208)  S2ck (5223 \ 35.02 S OTed ot Ole3) § Died) 235290 = 
28 53.1 52.6 52.5 3.93 - Slay GrArh Gyfacy esinetonl s 
29 ela eONeONp53e9 U30e05 B= 
Slo) Gina ts). Bhasy  Gihash” sinew = 
31 55.1 55.1 54.8 35.08 & 
Mean 55.0 54.9 5h.8 35.06 35.19 57-6 57.1 57.1 34.76 34.98 
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Table 17 (cmt'd) 


SAVANNAH LIGHTSHIP 31°56.51N, 60°39.6°W, Depth of water. le'fest 
1957 
March April 
Temperature °F Salinity °/oo Temperature °F Salinity °/oo 
Depth 
Day O' 30' 8! oF! 48! 0! 30' 48t ot! 48! 

1 59.0 59.0 59.0 32.57 3.34 59.0 59.0 59.0 34.58 = 

2] 599.8 59.7 50.1 34.08 - 50.7 59.6 9.5 34.33 C4 

3 58.0 58.0 58.7 3.17 - 61.7 60.2 60.0 32.9) 3h.19 

h - - - 3.27 - 61.0 60.5 60.4 33.89 = 

5 - - - 3.59 = 61.8 61.6 61.1 3h.08 = 

6 57.7 57.7 S725 34.66 = 61.8 61.8 61.9 33.5) - 

1 = 57.5 57.5 3.53 - 63.0 62.2 62.8 32.93 = 

8 “= = = © 34.67 3.67 63.8 62.1 62.0 32.45 - 

9 56.5 56.4 56.4 34.35 - 62.9 62.8 62.9 33.08 = 
10 %.7 56.0 55.8 3.22 é 63.0 63.0 63,0 32.10 33.26 
11 56.0 56.0 55.8 33.7h = 62.9 62.8 62.8 33,26 - 
12° = 5653 =56,2 =. 32.87 = 6255 62.5. 6255 356h2 = 
13 56.3 56.3 =. 32603 = 63.5 63.2 63.2 32.53 - 
1, 57.0 = = 32,89 = 62.6 62.8 62.8 a = 
15 60.7 57.0 = 3258 Sly 2 62,1F G2. vG25l 23h. 23 “ 
16 58.5 58.0 - 3.17 - 6lo7. “Oley = Gley su.a3 ~ 
17 - - Ssiiseal ™ 62,8 62.8 62.8 3.12 3h. ok 
18 = = - 34.14 5 62.9 62.8 62.8 33.90 & 
19 - - = Shh sh - C3e50 O36 10S anS5eo3 - 
20 = - = Sisiarasl = 6h. 637.08 70320) 33278 = 
21 a = - 34.48 = 64.2 64.0 63.9 33.5k - 
22 & = - 35.07 35.01 6359 632 963.3 33.70 = 
23 - - - 34.97 - 69.0 65.0 65.0 30,09 - 
2h - - - 34.58 = 70.0 64.9 6.8 30.98 33.84 
25 = = = 3.32 x 7060. ~65.0°°65.2, 31.06 4 = 
26 - - - 32.98 - 72.0) ~65.1) 165.01 30,01 = 
27 - 61.5 61.7 33.86 = W250 Bal Cbs) Silaals = 
28 = = 33.96 - 72.9 65.9 65.9 31.32 in 
29 61.5 61.5 61.5 34.3 3h.U1 7.8 67.0 67.0 Biles 2 Lee) 
30 61.8 61.4 61.4 3h.22 = 73.0 67.3 67.2 31.59 - 
31 61.9 61.9 61.8 3.12 = 

Mean (58.5)(58.4)(58.8) 34.01 34.51 65.0 ° 63.1 Ga. 32:88 - 33.63 
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Table 17 (cont'd) 
31°S6.5!N, 80°39.6'W. 
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Table 17 (cont'd) 


SAVANNAH LIGHTSHIP 31°56.5'N. 80°39.6'W. Depth of water - 8 feet 
1957 
July August 
Temperature °F Salinity °/oo Temperature °F Salinity Wi 
Depth 
Day Of 30! 48! of 8 or 30" 48! of Bt 

aL 83.7 enka 81.5 Sensi = 82 G3} 81.6 oplas' — a 

2 81.8 &1.6 812 Asis} i 83.) 82.0 a 32.09 — 

5) ichlaw/ chia 77 eloy/ 209 - 83.5 82.7 = - 3262h 

i, elhias\. tentaley « tsulsy/ 025 - 83.1 82.4 - Splpaul - 

5 83.2 O22 81.9 SOL = —4 - - - - 

6 83.7 82.4 82.3 32.93 33.65 82.6 82.8 82.8 - - 

7 83.8 82.) 8253 53 = Bier = = 33.30 - 

8 8.2 82.2 82.2 32.89 - - - - 056 - 

9 83.9 82.5 82.5 31.89 bo a ot ae 33-61 = 
alo) felsigak “feisias} telsiahe = sya yd - 82.1 81.) 81.2 32.38 330); 
11 Bhel 83.2 Gace 32.8 ta 83.7 82.) 81.8 32.62 = 
12 85.2 84.7 8.2 Sine = = = — - - 
1B O3e9" G8e50 805 <5 o33 33-50 84.2 82.7 = 32. 22 - 
ies Cos SeO2e Ole Om Soe (ec - Bye 82.5 82.0 ally - 
15 85-2 83 3 = 31.5) - Bl. 2 8353 = 32.69 i? 
16 64.8 83.2 83.1 32.33 - 85. 62.0, “G2ed 33530 - 
ayy hey te Bias\. fels\aal -67 - 85.) 83.6 =< 24. 33476 
18 84.5 82.9 82.9 269 - 85.3 BAe tes) shail - 
19 82.1 82.5 = 32.64 = 85.2 82.3 = 32.2 = 
200 10263) O225 9 Oeee 3 3e se bacco 82.8 682.7 82.) 33.52 - 
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27 62.05 lf = 3.17 33.99 = 80.1 -= 33.78 = 
QOmnOle 2 Cilele Oder © 2390 - onal ar Wok \ siisoy = 
Pee Glee Teg 8S 63 - 80-4 80.1 79.8 229 - 
30 81 8 foley it oS O02 br 80.3 80.1 19 9 Sul i 
sil eying be teu lats} 33-57 - 81.9 80.7 80.5 3.31 3.25 
Mean 83.) 82.5 82.4 33-05 33.60 82.6 81.6 81.1 33.32 33.9 


120 
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Table 17 (cont'd) 


SAVANNAH LIGHTSHIP 31°56.5'N. 80° .6". Depth of water = };8 feet 


1957 
November December 
Temperature °F Salinity ica Temperature °F Salinity "66 
Depth 

Day of 30! J}8t ot itch of 30! }8 Qo! 8 
i 6561 65-2 65.3 34.58 ns 59.9 60.2 60.3 S316 1/2 = 
2 65-5 65.5 65.6 34.78 - CeO 1 iSiieO: tied woonol: a 
3. 6-1 65.9 66.0 33.0) - 56.9 59.5 59.9 32.15 zs 
ly 65.3 66.0 66.1 3.32 - 59.2 59.2 59.2 32.51 : 
5 65.8 65.8 65.8 96 - - - - 33-30 a 
6 65.7 6567 65.8 -68 3).87 58.1 56.0 58.0 226 2 
fo oe = = 89 - 56.6 56.4 56.3 40 = 
B65. 6522) (65e28 aS = Siisc ovee Stele Oy = 
9 64.8 64.8 6.8 -80 - 59.2 59.2 59.2 °76 = 
10 61.9 61.9 62.0 34.97 - 57.6 57-8 5769 025 o 
ll - - - 35.06 - - - - 3)3\5 lal “ 
12 61.3 61.3 61.3 3h.95 = 56.9 56.9 56.9 32.64 = 
13 60.3 59.7 59-7 35.06 35.02 SO-L 53-2 55.1 32.38 = 
Uy, 61.8 61.8 61.9 34.99 - $1.8 Shel Shel 30.91 - 
TS Olle 6.7) Ole, 62 - 50.8 55.1 55.2 30.12 - 
16 59-7 +59-7 59-8 34.60 - B2e0) S361, Uode98 (7a - 
AlN Me Oils Ow NOL. ON Ole OND O 29'S - 52.0 Shel She2 31.25 = 
18 62.3 62.3 62.3 3h.50 - 5309 53.9 SheO 32.42 - 
19 = = = 059 = Sue3 Shue? 5Su.8 33.02 oS 
P40) (oSinsh tosis) leblas 62 34.67 55.0 55el 55.2 33527 = 

21 63.0 63.0 63.0 -60 = = - = 32.16 32.60 
22. == - - 62 = - - - 32.39 is 
Ds) (poison (ear 079 - - - - 33.02 £ 
Aly OS | 62 1086266 yal - - - - ale - 
DE Je = = 82 = = = = 223 = 
AS, delloyh = (Gils) SP X0) -60 - = = = 059 es 
COs Noe | O2ee) Slte(9e slielS = = = Aallal = 

As (SAO) 2a GAs JK 3.62 = a = HO 33.43 
Bisy< s = = B2.22 - - = = 250 - 
30 62.0 62.2 62.) 32.96 = = = ans = 
31 - - - 3332 - 
Mean 63.0 63.1 63.2 3.52 3.78 = = = BOT S 
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